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ABSTRACT 


An experiment was performed, extending the Baker, 
Prideaux, & Derwing ('BP&D') conjunctive concept-formation 
study (in press) in its assessment of the relative 
subjective prominence of syntactic features. A set of 128 
sentences, systematically varied in Voice (active Or 
passive), Mood (declarative or interrogative), and Modality 
(affirmative or negative), as well as tense and lexical 
content, was presented auraliy, in one of eight randon 
orders, to each of 32 male and 32 female undergraduate “Ss. 
The task was to infer, from differential correct/wrong 
reinforcement of yes/no judgments, a target sentence-type 
characterized by one of the eight possible combinations of 
Voice, Mood, and Modality features, and to respond ‘yes' to 


alli and cnly such sentences. 


An analysis of Variance showed a significant 
difference among mean yes-response counts, with the bulk of 
yes-responses to target-type sentences or to Voice-opposites 
thereof; these means differed significantly from each other, 
and from all other error-type means (p< 0.01). Yes- 
response proportions, as a function of target-type and 
error-type, correlated highly with the corresponding BP&D 
values ( r = 0.90). Since 20 of the present 64 Ss _ had 
failed to form a complete three-way conjunctive target 
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concept by the 128th trial, the distribution of means of 
last trials in which Voice, Mood, or Modality yes-errors 
were committed was not systematic; however, omission of 
these Ss from the analysis yielded results commensurate with 


those of BP&D. 


The present experiment was judged to have replicated 
BP&D in all essentials, and to have provided their 
conclusions with a broader base of support. The high 
‘failure rate, and a comparison of the median ‘trials-to- 
criterion’ with those cf previous studies suggested that the 
aural task was, in general, more difficult, yet entirely 
feasible, provided Ss were not limited by a fixed number of 
triaiss® The relative obviousness of Mood and Modality 
features ccnfirmed the traditional assumption that negation 
and interrogation are the ‘marked' members of these 
dichotomies. Ss' initial unawareness of the active/passive 
distinction indicated, however, that neither alternate is 
'‘marked' as such, despite the restricted occurrence of 
passives. The conscious production and apprehension of 
passive focus seems to depend on extrasentential variables, 
which current formal grammar Chery aS a matter of 


principle, excludes frcecm consideration. 
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CHAPTER ONE 


INTRODUCTION 


Background to the Problem 








Performative Measures of Sentential Complexity 


aS eee ee SS we = ee ee eae Se 


A great deal of attention has been devoted in the 
past decade to the psychological relevance of linguistic 
'deep structure! and grammatical transformations. it nas 
been argued that the production or understanding of natural 
language, since it is a case of ‘making infinite use of 
finite means', cannot be adequately modeled except by a 
formal system whose fundamental component is a generative- 
transformational grammar (Miller & Chomsky, 1963). On this 
assumption, latter-day linguists have in the main concerned 
themselves with the formalization, on the generative- 
transformational model, of the mental grammar ‘internalized' 
by every speaker of a language; grammarians claim thereby to 
characterize abstractly, and in complete isolation from 
linguistic performance, *the ideal speaker-hearer's 
intrinsic competence’ (Chomsky, 1959, pp. 56-7; 1965, pp. 4, 


8, & paSSsim). 
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As early as 1959, Chomsky was suggesting that "it 
should be possible to derive from a properly formulated 
grammar a statement of the integrative processes and 
generalized patterns imposed on the specific acts that 
constitute an utterance" (1959, p. 56). To substantiate 
this putative relation between mental grammar and _ the 
generative-transformational model thereof, Miller & Chomsky 
later proposed that: 

The psychological plausibility of a transforma- 
tional model of the language user would be 
strengthened, of course, if it could be shown that 
our performance on tasks requiring an appreciation 
of the structure of transformed sentences is some 
function of the nature, number, and complexity of 
the grammatical transformations involved (1963, 
p. 481, emph. added). 
This seemed a safe prediction at the time, for some 
encouraging experimental results already obtained by Miller 
and others supported the notion that "kernel sentences play 


a central role, not only linguistically, but psychologically 


as well" (ibid., p. 483). 


Since then, many cognitive psychologists and 
psycholinguists have been attempting to determine the 
tenability of what is variously known as the Derivational 
Theory cf Complexity (DTC; Fodor & Garrett, 1967), or the 
Correspondence Hypothesis (CH; Hayes, 1970). Both these 
notions propose a positive correlation between the 
psycholinguistic complexity of a sentence and the number of 


transformational operations required to specify its surface 
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structure in a formal grammar. The CH, furthermore, which 
appears to teva motivated much of the earlier work, had a 
homuncular cast to it; implying a step-by-step 
correspondence between the logically-sequenced derivational 
procedures of the grammar and the temporaily-sequenced 
recoding processes of the language-user. This simple-minded 
interpretation regarded the grammar as the whole performance 
model in itself, in flagrant disregard of many admonitions 
to the contrary (e.g., Chomsky, 1957, p. 48; Miller & 
Chomsky, 1963, p. 421). A third notion, also subjected to 
some experimental scrutiny during the same period, was the 
performance-oriented ‘depth hypothesis! (Yngve, 1960). Ly 
too, sought to correlate the perceptual complexity of 
sentences with their derivational complexity, but disavowed 
the relevance of transformations: surface structure was 
described entirely in terms of constituent-structure rules, 
and complexity was viewed as a function of ‘unresolved 


constituents', rather than the number of rules per se. 


The relevant work has been reviewed by a number of 
writers, including Fodor & Garrett (1966), Ervin-Tripp & 
Slobin (1966), Bever (1968), Schlesinger (1968), Goldman- 
Eisler 6 Cohen (1970), Fillenbaum (1971), and Gough (1971). 
The general consensus seems to be that a decade of 
experimentation has yielded nothing but conflicting results, 
none of them entirely convincing. The earlier findings, 
however, while perhaps not the unqualified "series of most 


impressive successes" Fodor 6& Garrett eulogize (1966, 
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p- 143), did appear to provide rather solid support for the 
CH. It was shown that: 
1. Sentences whese formal derivation requires nore 
transformations are psychologically more difficult to 
handle than transformationally simpler ones, in that: 
(a) they require more time to read, understand, 
produce, evaluate, or recall (Miller, 1962; 
McMahon, 1963; Mehler, 1963; Miller 6& McKean, 
1964; Gough, 1965, 1966), or 

(b) they place a greater burden on the constant, 
limited capacity of short-term memory (Savin & 
Ferchonock, 1965) ; 

2. Erroneously recalled or recognized sentences tend to be 
transformationally Sinpler than their correct 
ccunterparts, lending credence to the ‘kernel plus 
syntactic footnote’ view of recoding (Miller, 1962; 
Mehler, 1963); 

3. Differences among sentences in the lengths of their 
transformational ‘histories! are reflected in 
behavioral measures of their Similarity OL 


confusibility (Clifton, Kurcz, & Jenkins, 1965). 


But these initial studies were limited in scope, with 
respect to both the syntactic complexity of materials 
employed and the behavioral correlates being measured. 
Subsequent work incorporated a greater variety of 


independent and dependent variables, seeking to confirm and 
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extend the first findings; support of the CH or DIC in these 
later experiments turned out rather equivocal, however, 
compared to the earlier results, At the same time, the 
extensive revisions in grammar theory proposed by Fodor, 
Katz, Postal, Chomsky, and others (see Clifton & Odom, 1966, 
pp. 5-8) began to gain acceptance among psycholinguists; 
this gave rise to a divergence of theoretical viewpoints and 
specific experimental hypotheses, and led to the eventuai 
tacit abandonment of the simplistic CH. Among these 
inconclusive results were the following: 

1. Johnson (1965) claimed he was inducing the subjective 
Phrase-structure of simple sentences, but, since his 
materials included transformationally embedded 
constituents of various kinds and lengths, his failure 
to find differential learning-rates in correspondence 
with sentence-types cannot be interpreted as evidence 
either for or against the CH and the DTC. 

2. Slobin (1966) obtained the DIC-predicted ordering 
relations among sentences of varied transformational 
complexity, but only where the grammatical subjects and 
objects of such sentences could assume either of the 
semantic bolesgsofiy factorie orate 'actedsupond; bet none 
reversibility made transformationally more complex 
passives performatively indistinguishable from simpler 
sentences. 

3. Clifton & Odom (1966) had nothing to say about either 


CH or DTC, but found "substantial evidence for the 
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existence of some parallel between the linguistic 
description of a language and the reactions of a 
language user to his language" (p. 32). Their attempts 
to quantify perceived similarity among syntactically- 
related sentences, and their re-analysis of Mehler's 
(1963) data along the same lines, were generally in 
accord with a prediction model inferred from _ the 
revised grammar theory of Katz & Postal (1964). Some 
distortion of the expectations of the older 
‘transformational distance" view was involved, but 
considerable congruence remained. Thus, Clifton §& 
Odom's findings did not as such contradict the DTC, but 
quantified and refined its predictions, in accordance 
with the new ‘competence’ grammar. 

Fodor & Garrett (1966) reported a number of unpublished 
failures to corroborate earlier findings, on which 
basis they denied the psychological reality of the 
"operations whereby grammars generate structural 
descriptions" (p. 152). However, they held the 
psychological reality of grammar itself to be, because 
Ofvtthe!\'strong = internalwtevideneet\| vin “its favor, 
unassailable, and they argued that the linkage between 
competence and performance must be ‘more abstract‘ than 
the CH had implied. In Fodor & Garrett (1967) this 
more abstract relationship turned out to be that the 
psychological complexity of a sentence depends not 


(only) on the transformational distance between deep 
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and surface structure, but also, since "transformations 


tend to destroy structure" (p. 290), on the extent to 


which surface clues for the listener's correct 
reconstruction of deep structure have been 
transformaticnally deleted. How one might extricate 


these factors one from another, they did not say, and 
the experimental evidence they adduced in support of 
this paradoxical position was unconvincing. For, while 
their findings more or less conformed to some scale of 
'elaboratedness of structure'! in sentences, the 
performative differences induced through added 
adjective-embedding tended in one direction with visual 


presentation and in the other with auditory, with 


neither difference statistically significant. Their 
‘more abstract relation' thus remained largely 
speculative, and their claim that "the drastic 
performance decrement predicted by DTC is not 


forthcoming" (1967, p. 294) was but a futile attempt to 
prove the Null Hypothesis. 

Perfetti (1969), attempting to discredit the Yngve 
depth hypothesis, attributed the poorer recall of 
sentences not to greater structural mean depth, but to 
greater properticns of lexical content words vis a vis 
function words. He noted, however, that this ‘lexical 
density' factor directly reflected the number of 
(transformationally embedded) ‘assertions’ which 


underlie a sentence (see Chomsky, 1965, pp. 128ff;. 
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Jacobs & Rosenbaum, 1968, pp. 199ff.). No firmer 
conclusion could then be drawn than that "underlying 
structures are relevant in retention" (p. 723), for 
this finding seemed to support the transformation-count 
metric of sentential complexity as much as lexical 


density. 


A number of other workers either could find no 
significant difference at all in dependent measures presumed 
to be related to transformational complexity, or found 
evidence which contradicted the CH and DIC. Matthews (1968) 
was unable to replicate Savin & Perchonock's (1965) finding 
of systematically differentiated recalls of extraneous words 
along with sentences of varied complexity. Martin & Roberts 
(1966) found Yngve's surface-structure-oriented ‘mean depth' 
a better predictor of ease of recall than transformational 
sentence-type, this latter factor appearing to be of but 


Marginal import: not only did they observe a partial 


reversal of DTC’ predictions - the simplest sentences, 
kernels, were worst recalled - but their subjects' (Ss") 
errors tended to Simplify mean depth and left 


transformational complexity unaltered, contrary to what 
Mehler's (1963) results would have predicted. Rohrman 
(1968) found that ‘subject nominalizations' (subordinate 
sentences, embedded as verb complements) tended consistently 
to facilitate recall, contrary to DTC predictions. And 
Slobin (1968), extending his 1966 work with passives, found 


that the transformationally more complex truncates tended to 
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be recalled verbatim by both children and adults, whereas 


full passives tended to be ‘simplified’. 


Some Theoretical Objections 


The most glaring inadequacy in the studies reviewed 
above is the bidirectional confounding of sentence-length 
with transformational history. Since transformations (T- 
rules) can add, delete, or substitute constituents, 
derivationally ‘complex' sentences can be longer than, or 
shorter than, or even the same length as, ‘'simple‘ ones. 
But then, why should derivational complexity be quantified 
solely in terms of T-rules? Chomsky claimed, very early on, 
that: 

. . . the optional rules of the grammar {could he 
viewed] as the selective mechanisms involved in 
the production of a particular utterance .. . 
The speaker's task is to select a particular 
compatible set of optional rules ... The 
listener (or reader) must determine, from an 
exhibited utterance, what optional rules were 
chosen in the construction of the utterance" 
(1959, pp. 56-7). 
No distinction was made then among phrase-structure (PS-) 
rules, phonological (P-) rules, and transformations, alot 
which embodied some degree of optionality. The derivational 
histories of sentences could thus differ as much on account 
of the number of PS-rules or P-rules applied as on account 


of the number of T-rules, and the singling out of optional 


transformations as the key to performative complexity 
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(Miller & Chomsky, 1963; see p. 2, above) now seems to have 


been somewhat arbitrary. 


Optional transformations, furthermore, were an ill- 
starred feature of early Chomskyan grammars. Since 1957, 
generative-transformational theory has undergone 
considerable revision, and quite a different view is now 
taken of optionality in language-description (see Katz & 
Postal, 1964; Chomsky, 1965). The difference is a _ subtle 
one: T-rules which once optionally transformed structures 
underlying one sentence-type into those of another are now 
Obligatory, specifying the ordering and dominance 
relationships through which certain abstract semantic 
sentence-type features are made manifest. Such 
transformations do not change meaning as such, but only 
specify the conventional language-specific syntactic shapes 
for sentence-meaning features already inherent in deep 
structure, The only transformations which remain optional 
in 'post-Aspects' grammars (see Chomsky, 1965) are those 
which characterize purely stylistic variation among 


sentences having the ‘same meaning’. 


Semantics, which was virtually ignored in early 
generative-transformational theory and in most of the work 
reviewed here, may turn out to be a much greater factor in 
linguistic processing than linguistics has heretofore 
allowed. here was, for example, an obvious confounding of 


lexical meaning with syntax in Slobin's psychologically more 
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complex ‘reversible' passives (1966), and Miller & McKean 


were convinced, very early in the decade, that 


Bets These [syntactic] operations are quite 
automatic and involuntary, as are most of the 
information processes that psychologists have 
postulated to occur in perception or in motor 
skills. Any deliberate and explicit control that 
a person can exercise over these linguistic 
operations is principally, and perhaps 
exclusively, at the semantic level (1964, p. 307). 


Both CH and DTC depended on formal grammar to order 


linguistic constructions with respect to their syntactic 


complexity. But grammar has always done so in a manner 
inconsistent with what every speaker ‘knows‘. Whereas 
negation and interrogation are both semantically and 


syntactically different from simple assertion, passivization 
has long been known to involve considerable syntactic 
permutation and addition, with little or no concomitant 
difference in sentence-meaning (see Chomsky, 19 5a, 
powgot, 100-1; Katz §& Postal, 1964, pp. L2—S) eek, their 
single-minded pursuit of theoretical simplicity, however, 
grammarians have tended to treat these and other syntactic 
"processes! as qualitatively and guantitatively no 
different, whether as optional transformations (Chomsky, 
1957), or as optional ‘universal morphemes' in deep 
structure (Katz & Postal, 1964, pp. 118-9; Chomsky, 1965, 
pp. 132ff.). Most psycholinguists, furthermore, seem to 
have taken the same view: performatively, as well as 


formally, one transformation was as good as another (see 
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ClAgiront ys ©Odon,t £1966) % Small wonder, then, that mental 
grammars could not be found to correspond consistently with 


theoretical grammar! 


ee ee ee ee 


Many of the studies cited above are also open to 
direct criticism on methodological grounds, in that they 
often involved the use of what Fillenbaum (1970) calls 
"memorial" techniques, e.g., immediate recall, free recall, 
Or recognition. What tended to be cverlooked was that the 
data from such experiments are subject to at least two 
influences: 

1. the 'true' treatment effect(s), if any, attributable to 
the independent variable(s) under the experimenter's 
(E's) control, and 

2. the effects of memory, retrieval, and other processes 
not controlled in the studies in question, and 
therefore inextricably confounded with the observed 


treatment effect(s). 


It is a commonplace that structured verbal materials 
are easier to process and remember than unstructured; this 
is generally attributed to ‘'chunking', with (7+ 2) 
‘Chunks! available for immediate recall in most instances 
(Miller §& Selfridge, 1950; Miller, 1956; Miller & Isard, 
1963; Marks & Miller, 1964). What remains not too well- 


known, however, is how variations in syntactic structure 
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affect the constitution and cohesion of chunks: quite long 
‘right-branching' multiply-embedded structures appear to he 
easier to understand, contrary to expectations, than 
relatively short "‘center-branching' (self-) embeddings 
(Miller, 1962; Miller & Isard, 1964). Nor has it yet been 
reliably established whether chunks correspond in any 
systematic way to syntactic constituents (Fodor & bBever, 
1965; Garrett, Bever, & Fodor, 1966; Bever, Lackner, & Kirk, 
1969; but see Reber & Anderson, 1970). Techniques involving 
undue reliance on memory are therefore to be eschewed, in 


favor of more direct methods of assessment. 


Goldman-EFisler & Cohen (1970) have hypothesized that, 
in view of the enormous disproportionality of occurrence —- 
and hence, of familiarity - among even common sentence- 
types, behavioral differentials may not be a valid measure 
of syntactic complexity at all. Familiarity and complexity 
are so highly (and negatively) correlated, it is suggested, 
that the observed facts can be accounted for by the one as 
easily as by the other. This claim is not entirely borne 
out, however, for the distribution observed by these authors 
would predict little or no difference among non-kernel 
sentences, and a vast difference between them and kernels; 
such has not generally been the case in the work reported so 
far. Indeed, the only general tendency there seems to he in 
the data is towards unpredictability, and that alone is a 
strong indication of uncontrolled variables at work. Thus, 


while differential familiarity in structured verbal 
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Materials may exert an influence of its own on dependent 
measures, this factor has been just another overlooked 
source of variation, not a reason for abandoning 


psychosyntactic experimentation. 


But it is not in independent effects that the 
familiarity factor is likely to be a source of bias, for a 
complete factorial crossing of sentence-types with the other 
independent Variables in an experiment would tend _ to 
counterbalance such effects and make them constant (see 
Mehler, 1963; Clifton 6 Odom, 1966). It is rather in its 
interactions with uncontrolled variables such as memory 
processes that it threatens the validity of data. 
Obviously, if syntactic complexity is highly correlated with 
familiarity, the ease with which any type of sentential 
stimulus is processed or remembered (or forgotten!) cannot 
be attributed to either factor with certainty. But if, as 
in the natural context of ilanguage use, there is no 
necessity to recall verbatim the linguistic stimulus, nor 
any constraint tc process it quickly, familiarity effects 
can be expected to be relatively trivial. Thus, the 
implementation of minimally memory-dependent assessment 
techniques, already espoused for other reasons, procures a 


further advantage. 
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Foundational Inadequacies 


Quite apart from the theoretical and methodological 
difficulties outlined above, considerations of an even more 
fundamental nature lead one to wonder how hypotheses such as 
the CH or DTC were ever seriously entertained in the first 
place. A transformational grammar is, after all, only an 
abstract, formal rewriting system which specifies a 
denumerably infinite set of (by stipulation) well-formed 
symbol-structures. But, on the basis of the well-known 
‘fact! that these symbol-structures are isomorphic with the 
structural descriptions of well-formed sentences, functional 
equivalence, if not isomorphism, has been postulated to hold 
between our mental grammar and the abstract formal device. 
Such a hypothesis now appears simplistic, for it arises from 
an all too easy acceptance by psychologists of the 
‘competence! claims of transformational linguists, and it 
embodies a myopic view, on the part of both, of what Derwing 
calls "the crippling inferential gap between the linguist's 
grammar and the bulk of the observable facts of linguistic 


behavior" (in press, pp. 274-5). 


The stronger hypothesis - the CH - is, of course, 
patently indefensible, for it requires one to believe, among 
other things, that speaker-hearers actually perform scme 
mental analog of, say, the ‘affix-shift' transformation. 
This is the T-rule which formalizes the fact that, in 


English verb-phrases, the tense-marker is always suffixed to 
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the first pepba element, and the '-en' and ‘+ing' particles 
always postposed to the morpheme following perfective have 
and progressive be, respectively. One might wonder in what 
sense such a T-rule expresses the formal syntactic relations 
between two classes of sentences. The answer, of course, is 
that it does not: the English facts in question are 
formulated as a MT-rule for no other reason than that, in 
order to "duplicate the effect of [affix-shift] without 
going beyond the bounds of a system {%,F} of phrase 
structure, it would be necessary to give a fairly complex 


statement." (Chomsky, 1957, p. 41) 


There can be no quarrel with a desire on the part of 
grammarians to achieve theoretical elegance through 
Simplicity; to impute the same goal to language-learners, 
however, seems scmewhat visionary. For, as Watt has 
suggested, “the facts that the [linguists' grammar] is a 
grammar, and that the iinguistic faculty appears to include 
a grammar, never strictly entailed that the two grammars 
were essentially identical." Grammar theory may well value 
overall economy, and thus make all possible significant 
generalizations, but there is no reason whatever to believe 
that communication-oriented language-users are similarly 
motivated (Watt, 1970b, pp. 187ff.). They, after all, bring 
to every speech act a whole worid of presuppositions which 
the formal automaton cannot begin to formalize adequately, 


despite current efforts to make it do so. 
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Even the weaker hypothesis, DTC, does not stand up 
under close scrutiny, for it is founded on the assumption 
that formal transformational grammar correctly represents 
the speaker-hearer's ‘tacit knowledge', and mirrors the 
compositional manner in which a sentence is produced or 
understood ) (Katz "6° Fodor, , 1963, péj482).). Now, it«is not 
unreasonable to suppose that our mental grammar 
(‘competence', ‘tacit knowledge', or whatever), through the 
mediation of certain little-known psychological input/output 
procedures, could give rise to a denumerably infinite set of 
utterances, some Clearly well-formed, scme clearly not. And 
it may well be that the symbol-structures enumerated by 
formal grammar map perfectly onto the structural 
descriptions ascribed to those weli-formed utterances. But 
that should come as no great surprise, for it is exactly 
what grammarians invent grammars for - to reproduce in 
mindless fashion their enlightened linguistic intuitions 
about the real or potential well-formed sentences of natural 
language L. However, since well-formed sentences are ideal 
fictions abstracted from the set of all possible utterances 
in L, what a ‘grammar of L' describes is not really L at 
all, but only a restricted set of imaginary structures which 
are inferrable from an equally unsubstantial error-free 


subset of L. 


Such theoretical ‘'prediction' is essentially vacuous, 


as Stuart has pointed out, for "there is no provision for 
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claiming thee the relational structure expressed in the 
description has any further ontological status than that 
given by the rational mapping relation" (1969, p. 396). It 
becomes doubly trivial when linguistic theory insists that 
the ultimate test of a grammar is that which gave rise to it 
in the first place, i.e., the informed intuitions of 
linguistic analysts about the ideal fictions their grammar 
was designed to generate (see Chomsky, 1965, pp. 18-21; 
Leech, 18685) p2190)-< Generative-transformational theory 
thus rests on a foundation which is not only fraught with 
Myvi clous Circolarity" (see Harris, 1970, pp..35-43), but 
also resolutely cut of contact with reality, for its 
principal source of validation is only "a matter of 
goodness-of-fit with respect to the primary data, and not a 
matter of testing hypotheses about empirical states of 
affairs that underlie these data" (Stuart, 1969, p. 397). 
Only those possessed of inordinate belief in the “oracular 
infallibility of intuition" (Leech, 1968, p..99) - or, as 
some call it, ‘strong internal evidence’ (Fodor 6& Garrett, 
1966, Dea oZ ae could seriously attribute empirical 
predictiveness to formal linguistic descriptions on such an 
ephemeral basis. And only those willing to believe then 
would attempt to measure the functional equivalence of 
formal grammar and mental grammar without considering 


whether such relatedness can even be said to exist. 
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It seems fairly clear that most attempts to determine 
how language-users map structural descriptions onto acoustic 
waveforms (and vice versa) have been only partly successful. 
A number cf reasons therefor have been proposed here, 
ranging from the methodological to the epistemological: in 
general, the experimental question has been one that cannot 
logically be asked, and the procedures used to answer it 
have often been inappropriate to the study of natural 
language. And yet, the experiments have not been totally 
uninformative, or else interest in the matter would not have 
persisted for so long. The fact remains that, when people 
are subjected to systematically differentiated linguistic 
stimuli, they respond in systematically differentiated ways, 
though perhaps not in accord with theoretical expectations. 
It is perhaps time to revise those expectations, or as 
L. J. Cohen has suggested, to reconsider the whole question 
of whether speaker-hearers map waveforms onto structural 


descriptions at all (in Lyons & Wales, 1966, pp. 163-73). 


Chomsky has claimed repeatedly that to understand a 
sentence is to infer the structural description which a 
correct grammar would assign to it (1959, pp. 56-7; 1964, 
pe, t0ss 196570 pp.8—5)-. Every attempt to substantiate this 


claim with ‘hard’ data has therefore assumed that ordinary 
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mature language-users analyze incoming utterances 


syntactically, and, whether or not they do it the way 


SS 


transformational grammar does it, they come up with the same 
result, i.e., the ‘correct! structural description for that 


utterance. 


In view of past experimental outcomes, however, what 
has been to transformational grammarians an intuitively 
obvious fact, and to psycholinguists a tacit assumption, may 
not be entirely relevant. Cohen has suggested that 
language-users seldom, if ever, need the full structural 
description of any incoming linguistic waveform: a partial 
description of ae, 'filed' under familiar cognitive 
categories, suffices, along with appropriate 'cross< 
references! through which the actual utterance can be 
reconstructed, if need be. The proposal LS highly 
reminiscent of Miller's ‘kernel plus syntactic footnote! 
recoding (1962, pp. 760-1), and bears a striking resemblance 
to Fodor & Garrett's ‘reconstruction of deep structure’ 
(19677 sp ee290). But neither label really fits, because 
Cohen had something other than simplified syntactic analysis 
in mind: he was, ina réitative way, trying to account for 
"the fact that a normal hearer seems to look for sense 
finstyesand cenlyaren /flaterisréflection, if he ffails Sto 
understand something, gets worried about ungrammaticalness 


and ambiguity" (Lyons & Wales, 1966, p. 172). 


It seems eminently reasonable that linguistic 
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processing should involve both syntactic and semantic 
abilities, in greater or lesser proportion. The ‘syntax- 
only' approach, ignoring meaning, raised far more questions 
than it answered, and a ‘'semantics-only' approach seems 
equally unpromising. If one assumes, as did Cohen, that 
hearers recode waveforms primarily, though not entirely, in 
terms of meaning, tany anomalous experimental results can be 
easily explained (see Lyons & Wales, 1966, pp. 1/0-1). 
However, any attempt to justify such an assumption 
empirically leads only to a further dilemma: since syntactic 
patterns themselves presumably signal meanings, how can one 
ever manipulate syntax and semantics independently, let 
alone distinguish which is primary? Lexical variation is 
easily achieved through simple word-substitution in fixed 
syntactic frames, but syntactic structure and sentential 
meaning appear to be so interwoven as_ to preclude varying 


syntax while holding semantics constant. 


What seems to have been overlooked for many years is 
that the meaning of a sentence is not merely the aggregate 
of the meanings cof its lexical items and their semantic 
inter-relations; the order in which items of certain kinds 
occur conveys additional meaning, as do other "formal 
features of grammar" (Bloomfield, 1933, pp. 166ff.). And 
since it is the meaning conventionally associated with a 


pattern that has relevance for a language-user, not the 


pattern itself, there is really no such thing in ordinary 
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language-use as semantically empty syntax. Two kinds of 
meaning are thus distinguished: that associated with the 
lexical content of a sentence [semantics of content, or 
S(c) ], and that associated with its syntactic configuration 
{semantics of type, or S(t) ]. It is these which are the 
effective independent variables in any sentence-complexity 
study, and they are independently manipulable, whereas 
Syntax and semantics per se are not (Baker, Prideaux, & 


Derwing, in press). 


The failure to make this distinction must surely be 
held to blame, along with the methodological and 
foundational inadequacies described above, for the 
conflicting interpretations of experimental results to date. 
In line with the traditional linguistic distinction between 
gcammar and lexis, most workers seem net only to have 
assumed that syntactic and semantic processing are 
performatively independent, but have generally tended to 
ignore the latter altogether. While it is entirely 
legitimate for linguistic analysts to speak of pure syntax 
on the one hand versus semantics on the other, the dichotomy 
seems to have no relevance for the ordinary language-user. 
What he is engaged in, when he converses, iS some highly 
complex interplay of jlexicosemantic and syntactosemantic 
processing. The present study assumes such to be the case, 
and addresses itself to the elucidation of the latter mode 
of experience, for it, presumably, is what is involved in 


the apprehension of sentence-types. 
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Because of faulty initial assumptions and the 
consequent confounding of variables, it is difficult to 
reconstruct from past experimental results a coherent view 
of the behavioral correlates of even the most fundamental 
syntactic properties of sentences. Those experiments were 
designed mainly to estimate the relative complexities of 
various sentence-types, and the syntactic differences among 
types were tacitly assumed to be as obvious to Ss as they 
were to the Es. Such an assumption now appears unwarranted, 
for unless a ianguage-user has learned to associate 
different S(t) meanings with different syntactic patterns, 
he will not even perceive instances of those patterns as 
different sentence-types, let alone respond in measurably 
altered fashion. Any further progress in this line of 
investigation would thus seem to depend on close re 


examination of some rather basic premises. 


The question might now justifiably be asked, is the 
ordinary language-user at all aware of those supposedly 
universal “elementary sentence types" which are so obvious 
to linguists (see Katz & Postal, 1964, pp. 72-3, 118-9), and 
which have found a place in every grammar since Plato? That 
the superficial reflexes of sentence-type features are 
perceptible is not at all in doubt. What needs to be 
demonstrated is whether these surface structures’, 
disregarding lexical content and extrasentential factors, do 


indeed signal differentiated sentential meanings. Does the 
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language-user, in cther words, associate different S(t) 
meaning-components with different structural patterns, 
regardless of the lexical burden =e SC). - an utterance 


might happen to carry? 


eS ee eee 


Most of the studies dealing with sentential 
complexity have employed some or all of the eight basic 
sentence-types in what Clifton & Odom (1966) have called 


‘the P, N, Q sentence-famnily': 


1. Kernel 5. Passive Negative 

2. Passive 6. Passive Question 

3. Negative 7. Negative Question 

4. Question 8. Passive Negative Question 
It was implicitly assumed, by both linguists and 
psychologists, that '‘passiveness', ‘negativeness', and 


‘interrogativeness! were additive attributes that were 
simply either present in or absent from utterances, in 
various combinations, at the option of the utterer. Kernel 
sentences were the result of ‘no optional transformations’, 
and the syntactic (as well as the perceptual) complexity of 
a sentence was taken to be a function of the number of such 
transformationally-added properties ie embodied. The 
Aspects-type grammar (Chomsky, 1965), it should be noted, 


remains unchanged in this fundamental respect from that of 
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Syntactic Structures vintage (Chomsky, 1957): passivization, 


interrogation, and negation are still formalized as 'yes/no' 


options, albeit in deep structure rather than in 
transformations, with non-passive, non-negative non- 
questions resulting from three 'no' decisions. "That is, 


the [simple active affirmative declaratives] are the ‘faute 
d'autre' sentences of English", and the current Chomskyan 
grammar model still incorporates the notion of "cumulative 


complexity" (Watt, 1970a, pp. 56-7). 


It seems to have escaped general attention that, if a 
sentence is not a question, it cannot be just a ‘non- 
guestion'; it must be something else, either a declaration 
or a command. If no sentential negation is being expressed, 
then the sentence must be affirmative. The only alternative 
to passive focus (see Chambers, 1970) is active focus. 
There are, in cther words, no 'take-it-or-leave-it' options 
in English, as far as sentence-type features are concerned, 
only "'take-one-or-the-other'. Three inherent S (t) 
dimensions have been postulated, each dimension encompassing 
at least two mutually exclusive S(t) attributes; ignoring 


imperatives, these are: 


1. Voice (active or passive) 

2. Mood (declarative cr interrogative) 

3« Modality (affirmative or negative) 
(Baker, Prideaux, & Derwing, in press). The eight basic 


sentence-types of interest, then, whatever additional 
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features they may ultimately incorporate, can be described 


as follows: 


1. Active Declarative Affirmative (ADF) 
2. Active Declarative Negative (ADN) 
3. Active Interrogative Affirmative (AIF) 
4. Active Interrogative Negative (AIN) 
5. Passive Declarative Affirmative (PDF) 
6. Passive Declarative Negative (PDN) 
7. Passive Interrogative Affirmative (PIF) 
8. Passive Interrogative Negative (PIN) 


Clearly, this molecular view embodies no a priori 
assumptions whatever about relative complexity. However, 
the experimental question now becomes a more compiex one, 
for the various aspects of sentence-meaning must, like the 
syntactic patterns which convey them, be assumed to occur 
conjunctively, in at least three dimensions. The issue, 
then, is whether the various combinations of fundamental 
syntactic properties are functionally distinct to ordinary 
speakers cf English. That is, can sentences exhibiting the 
same set of type-feature manifestations be consistently 
perceived as members of the same type-class, irrespective of 
lexicai content, and as different from all sentences having 


other combinations cof type-features? 


An exploratory computer-controlied study (Baker, 


Prideaux, & Derwing, in press (henceforth "BP&D') ] has shown 
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that naive speakers of English can indeed learn to recognize 
an instance of any one of the eight basic sentence-patterns, 
despite extensive variation in lexical content. 
Distinctions, furthermore, were not made entirely on _ the 
basis of the overt syntactic reflexes of the co-occurring 
type-features; the data strongly indicated that "it was the 
semantic significance [S(t) ] of different types, rather than 


pattern differences as such, to which a subject responded". 


The 32 BP&D Ss, however, were a relatively small, 
heterogeneous sample, undifferentiated with respect to sex 
or linguistic sophistication, and they varied widely in the 
number of trials they required to accomplish the learning 
task. Furthermore, the sentences to be distinguished were 
presented in the visual mode, which linguistics 
traditionally regards as ancillary to the oral-aural 
communication channel. The feasibility of the BP&D 
experimental paradigm was, however, amply demonstrated, and 
the present study was an attempt to replicate their results 
in the aural perception mode, with a larger and more 
homogeneous sample of Ss. These were systematically 
differentiated as to sex; no real performance-differences 
were expected, in the perception of syntactic cues, but only 
through incorporating sex as an independent variable could 
an empirical estimate be obtained of the relative importance 
of this factor (see Hays, 1963, p. 450). Other 
modifications of the BPSD procedure, such as equalizing the 


number of trials for all Ss, are outlined more fuliy below. 
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28 
The Experiment 


Conjunctive Concept-Formation 


=a 





Any behavioral test of the experimental question 
outlined above must conform to certain requirements; these, 
in turn, are dictated by the nature of the question itself 
and of its concomitant assumptions. All sentence-types 
must, first of all, be equally available to observaticn; 
yet, at the same time, their assumed three-dimensional 
syntactic composition must be accessible to analysis by Ss, 
and reflected in some correlated dependent variable. A 
conjunctive concept-formation (CCF) task seemed the most 
appropriate method of investigation: at was this 
experimental paradigm which provided data for the BP&D 


study, and it did sce for the present one, as well. 


In both experiments, Ss were presented a number of 
sentences in which the three syntactic dimensions, as the 
hain independent variables, had been manipulated 
orthogonally; the sentences also differed systematically 
with respect to certain ‘distractor’ variables. The task 
was for Ss to discover, despite irrelevant variations in 
sentence form and meaning, that ‘secret' subset of the 
sentences which embodied one or ancther conjunctive 
combination of the type-features. The dependent variables 
of principal interest were the number of trials required for 


each type-feature to be adverted to, the order in which they 
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were 'discovered', and the distribution of the 
classification errors. These served to suggest inferences 
about the relative perceivability of each syntactosemantic 


type-feature. 


The methodology of concept-formation ('concept- 
learning‘) is well-established in the investigative 
repertoire of the psychology of learning (Deese & Hulse, 
1967, Ch. 12). In its 'response method" application, it is 
regarded as an extension of the standard paired-associates 
technique: where the latter promotes the (cote) acquisition 
of associations on a one-to-one basis, the former seeks to 
establish a single many-to-one correspondence between an 
abstract (but often describable) target-class and a number 
of positive instances of that class's membership. The 
response method itself involves the serial presentation of 
stimulus-objects in random order, with the temete 
attempting in each trial either to name the abstract 
category of which the given stimulus is a putative member, 
or, as in the present study and its antecedent, to judge 
whether it is or is not a member of the target-class. In 
either case, the E immediately reinforces the 5's judgment 
positively or negatively, depending on 

1. whether the given stimulus was a positive instance of 
the target-class, and 
2. whether the S's judgment was ‘yes' or Werke 


Negative reinforcement is generally put to use by Ss, 
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through some individualized learning strategy, to eliminate 
wrong hypotheses about the relevant attribute(s) of the 
Derqerectseek positive reinforcement serves, of course, to 
confirm correct hypotheses. Eventually, Ss come to respond 
correctly towlalid gpstimuli, and Gcant,bet said, ®eatter “a 
sufficient number of consecutive correct judgments, to have 
‘achieved criterion', i.e., formed the abstract concept. If 


they can then also describe the target-class verbally, they 


are said to have learned the concept as well (Hunt, 1962). 


Target concepts are defined in terms of those 
stimulus properties which are under investigation. of 
course, SS are not informed in advance of the relevant 
attributes which delimit their target; it is their task to 
discover them, by trial and error. Concept-definition may 
be disjunctive, involving only one of the attributes in some 
dimension cf interest, or, aS in the present studies, 
conjunctive, where one attribute in each of two or more 
descriptive dimensions simultaneously define the target- 


class. 


Applying the CCF Method 


Besides seeming admirably suited to the phencmenon 
under investigation here, the CCF method had the further 
advantage of fulfilling the need for a minimally memory- 
dependent assessment technique, argued for above (see 


‘Methodological Problems'). In the present experiment, as 
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in the BP&D study, the rate of presentation of stimulus- 
sentences was controlled by the $s; this obviated the need 
for memorization, and provided the opportunity for as full a 


consideration of each sentence as Ss might require (see 


Fillenbaumy 11970, p. 236). In order, furthermore, to 
inhibit stimulus-specific memory - and thus nake 
lexicosemantic considerations irrelevant to the task - both 


studies implemented the following measures: 

1. Only 16 lexical-content sets were employed, each 
developed into all eight basic sentence-types; the 128 
resultant sentences were thus unique, but would not 
seem so to Ss, especially with aural presentation. As 
Miller & McKean have pointed out, the repetition of 
subject matter requires §s to attend more to 
grammatical structure (1964, p. 299). 

2. The 16 lexical-content sets were differentiated with 
respect to the constitution of their agent ('actor') 
and patient ('acted-upon') Noun-Phrases, and of their 
auxiliary-verb phrases as well, in a manner 
uncorrelated with the variations in the main type- 
features. Any attempt by Ss to use tense, number, 
sentence-length, etc. as classificatory criteria thus 
went unrewarded;. concepts could only be formed by 


ignoring non~S(t) attributes. 


The use of complex linguistic signals in concept- 
formation constitutes something of a departure from familiar 


procedure, particularly in the case of aural presentation. 


Le 


=“SY¥2Pa 


- Myo 


:iorusron petwoklot. 44+ botaceaiqal esting 
havolasee IoWw. ston 2agsqoasfaatecd. af yiad sf 
it ;2enyt-sogdrnea Steed  tiprs Eis ofn2 bogqoleveh - 
WON i , OD & bah ahd , a 3ow’ Beone ties Snetidgasd 7 

tjJstio.s%3 Lesds dsiw yiletoeges ,.22 62 ba seca | 7 
Re | ie 
3 + ,tuca 45s30i00 Svan neshonW + Weller 
LOM ws od 2g @aST£Opet agstsua fone aca 
.(@@5 .¢ , 9801) eauesirte Ienitenaaae a 
siteitisi e] 164 *ten taetaoo-isbcxci af ed? aG 
Bi") {iets fish? > hozsPeEPaGon wht G9 tobgaet 
bas ,BSabadd~evom (neg =beeos") fiofifsy bas 
a ; e 
bs Li , ibe 28 apna pdy dzav~-yisilixss . 
Ks Loe 
its69 Sit Tk BhOTrIelTsv _ ifivw teislsrtoone: 
,22nes: oul os ae vd sytherds yaa nottseed: 7 


» a? S PyLiet 


aiupel ¢dpiw ag 26 staedgas Agee Bo- onan 


fiat GiTetL1> yYAOstsoLtieeslo ase 
























its 20 woltegnvessg tdi dzer ed?! (yeined | 
sis bSbotrivde aids sme, edt 1 bellortses se os 


6, 16¢ go idvseogqe. ei behévo3g fuse ‘idanalaas iw 


oxysnaedaigt «rehiyo: 1 at ES» .g ,OFeF. vostro S$ $39 ‘ 
. mind? hte - ysonae aLtipsge-suiuerz=2 -tedbder 


- ¥28% ec’ oF Foeveolotet erobieyehieaos orsisnesosksat 


32 


It opens the door to certain methodological problems which 
must be accounted for. First, highly structured stimulus~ 
objects such as sentences are virtually unlimited, as far as 
perceivable properties are concerned; such a large number of 
necessarily irrelevant attributes might tend to inhibit 
concept-attainment and make data-interpretation rather 
difficult. Furthermore, the high proportion of non-target 
categories, in relation to the single target-class for every 
S, makes for an unusually large ratio (8:1) of negative to 
positive instances in the stimuli; this situation could make 
negative instances rather less informative to $s, thus 


complicating their task. 


Such doubts may validly be raised, in the light of 
traditional CF experimentation. But the BP&éD results showed 
these fears to be largely unfounded, and enabled the present 
study to be undertaken without trepidation. Judging from 
their response-patterns and later verbal reports, the Ss in 
both experiments tended, by and large, to employ the 
twholistic conservative focusing! strategy, which has been 
found to be most common, and also optimal. This is the 
approach where Ss test hypotheses about one stinulus- 
attribute at a time, eventually narrowing the choice down to 
some unique combinaticn of attributes (Deese & Hulse, 1967, 
Dp ptZ5e4) = This approach was in fact suggested to the Ss 
of both studies in their pre-test instructions, and their 


subsequent performances did not seem to be at variance with 
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traditional expectations. 


Although a number of Ss in the BP&D study did fail to 
attain the required concept within a reasonable time, and 
those who did varied widely in their ‘trials-to-criterion' 
(TTC) scores, this gross performance measure turned out to 
be of but marginal interest. $s‘ yes-response distributions 
over trials and with respect to stimulus-type were far more 
suggestive of ongoing psycholinguistic processes, namely, of 
the primacy of S(t) and of the subjective dominance~ 
hierarchy among the effective stimulus-properties (Deese & 
Hulse, 1967, pp. 433-4). The present experiment therefore 
ignored TIC, presenting all sentences once each to all Ss. 
Since 94% of the undergraduate Ss in a visual-mode pilot 
study had achieved criterion within 128 trials, few, 1f any, 
in the aural version were expected to experience difficulty 
in doing so. The main data then became the patterns of 
response, rather than the number of trials reguired to reach 


some necessarily arbitrary criterion. 


As to the relative rarity of positive instances, if 
this tended to prolong concept-attainment, it was of little 
conseguence, for MTC was no longer a dependent variable of 
interest. Besides, it has been demonstrated that "people 
can learn to deal with negative instances about as 
efficiently as they can with positive instances" (Deese 6& 
Hulse, 1967, p. 425). In any case, there is no other way of 


incorporating a 23 factorial design into the CCF paradigm; 
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if a greater tendency towards classification errors is the 
result, this is no hindrance, for it is their distribution 
with respect to stimulus-type that is crucial, not their 


absolute number. 
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CHAPTER TWO 


METHOD 


Sse eee eS ee 


The sentences presented to Ss for categorization were 

a set of 128 distinct strings, formed by combining 16 
different lexical content-sets with the syntactic frames for 
the eight kasic sentence-types (see p. 26, above). Each 
content-set consisted of an agent Noun-Phrase, a transitive 
verb, and an object Noun-Phrase; the following are examples: 

(Chl themboy = .2.5. . helpreyae. the girl. 

(06) Many children ... throw ... snowballs. 

(12) Paul .. . entertain .. . our guests. 
The Noun-Phrases (NEs) were of seven structural types, and 
each content-set incorporated one or another pairing of 
these types; a full tabulation of the NPs employed will be 


found in Appendix A. 


The sentences were cast in four different traditional 
‘tenses': present-progressive, past-progressive, perfect, 
and future. This was effected by incorporating the 
aspectual elements be (for progressive) or have (for 
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perfective), or the modal will as auxiliary verbs, with the 
appropriate adjustments in the verb-phrases. Thus, every 


sentence was derived from one of the following patterns: 


to BOONE tay { is/are Verb + ing ] { NP2 ]j 
Zoe ene se] {[ was/were Verb + ing ] { NP2 j 
Sage ene ts} { has/fhave Verb + en* ] [ NP2 j 
4. [ NPI j peewee tt Verb ] [ NP2 j 


However, each of the 128 possible ‘content-set by syntactic 
type' combinations appeared in only one tense, for, within 
the eight syntactic realizations of any content-set, only 
those pairs of sentences differing in all three type- 
dimensions were in the same tense, and, at the same time, 
only four of the 16 possible sentences of each syntactic 
type were in the same tense. Tense was thus distributed 
among the 128 sentences according to an arrangement of four 
4 X 4 Latin squares and their reflections; this distribution 
is displayed in Appendix B. Appendix C contains a compiete 
listing of the 128 sentences, in basic presentation order 


(described below). 


The variations, systematic cr otherwise, in NP 
structure, tense, and lexical content constituted irrelevant 
‘distractor! characteristics of the sentences, for the CCF 


task. They were presumably available to Ss as 


ee a me ae age tee ee a ee ee ee ee qe eee ee ee 


* The en morpheme represents the past participle suffix 
appropriate to whatever verb it occurs with, €.q., ‘-en' 
itsclfistoniedtpabutet-ed": for fix. 
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classificatory criteria, among any others they might 
perceive or imagine, but Ss had to learn, by trial and 
error, to ignore them, in order to focus on the relevant 


Voice, Mood, and Modality properties. 


Sixty-four undergraduate students at the University 
of Alberta served as Ss, 4 males and 4 females in each of 
the eight target-groups. They volunteered their help in 
response to a general appeal through posters; a monetary 
reward was offered for the best three performances in each 
block of 32 Ss. One volunteer had to be rejected in mid- 
test, when it became evident that the instructions had been 
completely misunderstood. Ss were seated at a small table, 
holding a remote-contrel button by means of which tape- 
recorder playback could be (re)started. Instructions and 
stimulus-sentences issued from an extension speaker on the 
table in front of the S. The E sat behind and to the left 


OLerie Ss. 


The pre-experimental instructions to Ss (see Appendix 

D for the full text) had been recorded by the E and his 
wife; they were presented to Ss in two farts, as follows: 

1: an explication of several properties in terms of which 

otherwise non-identical sentences might be categorized 

as of the same ‘'type': the properties suggested and 


exemplified included tense and content, as well as the 
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relevant fares for the experiment, both conjunctively 
and disjunctively; 

2: details of the experimental procedure: to each 
sentence-presentation, Ss were to respond ‘yes or 
'no', reflecting their judgment on that sentence's 
membership in the (unspecified) target-class; each such 
response mood be immediately reinforced by the E as 
‘correct' or ‘wrong', thus enabling Ss to learn to 
distinguish relevant from irrelevant properties; during 
the initial trials, when nothing at all could be known 
about the target sentence-type, SS were to respond ‘not 
consistently, until they were told that this response 
was ‘wrong', indicating that they had just heard (and 
inevitably missed) a target-type sentence; from then 
on, Ss were to respond as they saw fit. 

The tape=-playback was halted by the E after each section of 
the instructions, so that Ss could ask for further 
clarification, if they wished to; Ss then restarted the tape 


player themselves, whenever they were ready to proceed. 


The presentation of the 128 stimulus-sentences 
(recorded by the E) was self-paced by Ss. After each 
sentence, the E halted the tape player, so that the $ could 
respond at his convenience, then receive immediate 
reinforcement; when the S was ready for the next sentence, 
he restarted the tape himself. A silent gap of about three 
seconds separated the sentences on the tape. ALL + S- 


responses ('yes' or 'no') and all E-reinforcements 
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(‘correct' or ‘'wreng') were recorded on scoring-sheets for 


later processing. 


For every S, the first occurrence of a target-type 
sentence was in his fourth trial. In order to effect this, 
the 128 sentences were arranged such that the fourth 
eeureuce in each of the eight successive blocks of 16 was of 
a different target-type, and was preceded by three different 
non-target-type sentences. Every S thus entered the overall 
sentence-sequence at one of eight points, depending on his 
assigned target condition. All Ss were accorded equivalent 
treatment in their first four trials, in that they heard: 

(1st) one of the 16 Mood+Modality opposites of their 
target-type; 
(2nd) one of the 16 Voice-opposites cf their target- 
type; 
(3rd) one of the 16 Voice+Mood+Modality opposites of 
target-type; 
(4th) one of the 16 of their target-tyfe. 
Since all Ss had been instructed to respond ‘not until 
negatively reinforced, these first four trials were ignored, 


in the subsequent data-analyses. 


The 128 sentences were presented once each, in cyclic 
fashion (see Appendix C). As a result of the above 
arrangement, each target-condition was embedded in a 
distinct presentaticn-crder. Eight such presentation-orders 


had to be re-reccrded from the master tape, one for each 
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target-condition. 


All sentences of predetermined type were, of course, 
randomly selected from the 16 availabie in each type- 
category. The remaining sentences in the basic sequence 
were randemly selected with respect to both type and 
content, with the following restrictions: 

1. No content-set was permitted to occur twice in 
succession; 

2. No syntactic type was permitted to occur twice in 
succession; at least two other syntactic types had _ to 
intervene; 

3. Each of the 16 successive blocks of eight had to 
contain one of every syntactic type, in a different 
Order; 

4“, Each of the eight successive blocks of 16 had to 
contain one of every lexical content, in a different 
order. 

The purpose of these restrictions on random presentation was 
to ensure an equitable distribution of positive and negative 


instances throughout the experimental session for every 5. 


bens) were randomly assigned to target-groups. 
Experimental sessions were timed, in order to provide an 
ancillary (hopefully covariant) dependent measure of overall 


response rate. 
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TABLE 1 


DATA STRUCTURES FOR THE EXPERIMENT 
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Design 


Ss were grouped in terms of two crossed factors - sex 


(two levels) and target-type (eight levels) - with four Ss 
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within each eangeeap Sixteen sentences of each target-type 
were presented to all Ss in essentially random order for 
‘yes/no' judgment. Since the eight sentence-types were 
defined in terms of three crossed dichotomous factors, 
Voice, Mood, and Modality, the basic experimental design was 
a five-factor factorial, with repeated measures on the last 
three (treatment) factors, and Ss within Sex xX Target 


subgroups as replications (see Table 1). 


It has been noted that each target-condition was 
embedded in a distinct presentation-order; this forces the 
assumption of a nonsignificant order effect. This 
assumption is not unwarranted, since every S$ heard every 
sentence in what must have been to him a_ totally 
unpredictakle pattern, with respect to the occurrence of 
syntactic types, tenses, contents, and every other 
conceivable property. Furthermore, all Ss were reinforced 
at the same rate, i.e., one positive instance of the target- 


class in every block cf eight trials. 


The dependent variable of primary interest was the 
number of yes-responses made to each stimulus-type. Since 
‘yes! was erroneous after all but target sentences for each 
S, the ‘yes-counts' in all non-target categories were 
interpreted as indices of the confusibility of the various 
non-target sentence-types with Ss' constantly changing 
notions of their target-type. Any significant deviation of 


these ‘yes-error' counts, across stimulus-types, from a 
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uniform chance distribution would tend to support the notion 
that the eight basic sentence-types are not equally 


confusible with each other. 


However, Since what constituted ‘target’ or ‘non- 
target! eed from one target-group to the next, so did the 
implications of the yes-error distributions. Thus, if 
inter-type (dis)similarities are correlated with differences 
in Voice, Mood, or Modality, the factorial arrangement 
outlined above would tend to obscure this fact. The 
structure shown in the main body of Table 1 therefore 
provided only a starting-point; analyses of CCF-strategy and 
dominance+hierarchy necessitated the re-ordering of cells 
within rows into the arrangement shown at the foot of the 
table. In this array, all entries in the first column 
represent counts cf yes-responses made (correctly) to 
target-type sentences, whichever they were for any 5. 
Entries in the second column represent counts of erroneous 
yes-responses made to sentences which differed from that S'S 
target-type in the Vcice dimension only. The remaining 
columns contain counts of erroneous yes-responses made to 
sentences which deviated from target-type in Mood, Modality, 
and the various combinations of the three feature- 
dimensions. The rightmost column subsumed yes-responses to 


sentences cf completely opposite type. 


'No'-responses perforce went unanalyzed. In view of 


the explicit instructions, it was assumed that Ss said ‘yes' 


me a, ee a 


. Co 
7 





hotied O12 ss0qqmm oF knot tlooW hodedisatede ooamy aaeeene 
7 
Le > 
c{iovpe 70H @io Begyv-etnettee oles atdyke - beg Pee 


’ 
ee 



















jumite dons. 4) Le 
~ 


—folt' to ‘ieuget’ hesutteewon -fety Sonics | setewen ’ 
. eo {& 
. Oe ee 
wit Bbt oa, dean odd oF Quoxe-iJepie? eae tor? belzev "Sense 
u ) 


tc) 4 6yauaTt exolz0dri32e5b ASITS=-aey. @aFy to enol tsok Leak 
sieat0D. etn eeisitelinte (sib) oqyt~aa3ak : 
‘Meeneis6 -LaALtotort eid Yt ZEeBoR. 70 , BoOoN vaotov. at 
: waa rd3 msuoedo cd bast 8Leups syods veniistuo 
ig | nes to 6y bet neem O62 ai avoda aa3e2ega7e 
{Pateita-I99 to aca(legs ; $afog=pakjanta & yin -besagoag 
liao ic fisaivo-eF say beset eeevoes (io 1819.L0*60n shad e 
pat 2: 390% i+ tS swede 7eeaeQdesae eile cyat ewou mea : 
wloo Fvazixr sit aif 2zedrine Ete ~geagae eid? al aides 
[a2 70D) IDE easnogesi-agy Io ain009. tasze1qear 
ee Yai iot Siow edt Jevetikdy ~Seo¢etnee 38oys=segRE 
iMmashott oO Ji909 JiReer ges) Heehad- faosee eas eS aslasaa _ 
2'2 ts02 molt beietiit AShiw aaggeweee OF alice coe soqzom-esy 
Sabtfems1 <i? .ylao -dodedea kay) epdot eds ct eTy t-sapter 
Ot SOSH senndQaagmT-dsy  Ahosadssre Bo" s4ebeoso aintaion anaw los 
Wz tisaon.( boot ek ogo <spseF ao na fassives doidw —— a 
-*eGH2632 scudt dt To endtjanes, 3 
- . P 


wal)? oe al 7 a 7 aa”. 
oF , at Dev Weel ts f 





4u 


only to what they thought were target-type sentences; but no 
assumption whatever could be entertained with respect to 
ae responses. These, if Ss performed as instructed, were 
given after sentences which were thought net to be target, 


or whose status was not apparent. 
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CHAPTER THREE 


RESULTS 


Effects of Subject Characteristics 


Table 2 displays the correlations among three S- 
attributes (sex, age, and year of university) and three 
behavioral variables in the experiment: total time (in min.) 
taken to process the 128 sentences, total number of yes- 
responses made, and total number of errors in sentence- 
classification. The means and standard deviations (SDs) of 
these variables are also shown. With 63 degrees of freedom 
(df), correlations as low as 0.25 are regarded as 
statistically greater than zero; but such are sufficiently 
jess than unity to warrant cautious interpretation of their 
practical significance. The trends that did emerge, 


however, were not altcgether unexpected. 


The distinct lack of correlation between sex and any 
of the dependent variables was not what one would expect, in 
the light of traditional views on language skills. But 
there is no real reason to believe that males should 
perceive syntactic cues differently from females, so this 
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outcome was therefore not surprising. What it suggests is 
that, in the present type of experimentation, at least, sex 
need not be considered a relevant source of variation. fThis 


Matter is taken up again in Chapter Four. 


TABLE 2 


ORGANISMIC AND DEPENDENT VARIABLES 


a ac cre a a ce a a Se ae 


Bae ene re eee eric) eves 
Sex. _Age Year dZime  Yeses Errors 
Means: 20 ee Pen eZ oes) liatoy f2e0U 
Std.Deviations: 2.54 C292 4.5 4.39 8.62 
Correlations: 
Sex 1.0 
Age 0.10 1.0 
Year 0.14 0.17 t.0 
Time 0.04 0256 0.01 1.0 
Yeses -0. 16 0.04 -0.22 0.12 1.0 
ELLOrs 0.09 levee: 0.0 0.37 0.35 1.0 
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Another correlation, that between age and year of 
university, appeared conspicuous by its non-significance, 
for one would think that older students would tend 
consistently to be more advanced. But the undergraduate 
sample drawn for this study seems to have incorporated an 
unusual degree of variability in this regard, as the SDs in 
Table: 2) wally sattest. The 64 Ss appeared on the whole to 
have been ‘normal’ undergraduates (mean age (in spring term) 


= 20.5, mean ‘year’ = 2.25), but only 43 of them were in 
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fact within one year of the ‘normal' age/years gradient; Ss 


ranged in age from 16 to 32, and both these extremes were 


freshmen. The removal of the latter § from the analysis 
yielded an age:year correlation more in line with 
expectations (r = 0.325; p < 0.01). The ‘undergraduate’ 


criterion does not seem to make for as homogeneous a_ sample 


nowadays as it once might have. 


Age seems to have been the only organismic variable 
to correlate with any dependent variable: older Ss took more 
time to complete the task ( © = 0.56; p< 0401) areeand, Like 
most slow responders in timed tasks, tended to make more 
errors ( r(time:errs) = 0.37, r(age:errs) = 0233 Sep F<e0.0 4). 
These correlations were somewhat diminished by the omission 
of the oldest S, but remained statistically significant, 
nevertheless. Since the sample included a number of older 
Ss, a trend towards the deliberateness characteristic of the 
more mature was not surprising. Their proneness to error, 
however, is another matter, and could only be speculated 


upon, at this point. 


An analysis of variance (complete factorial with 
replications) on the time measures revealed no significant 
differences whatever among target-groups, with respect to 
this variable. The presence of a highly deviant time-score, 
46 mine, (contributed by the oldest S), made. for a-srather 
large estimate of error-variance. But it appears unlikely 


that any of the effects would have turned out significant, 
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in any case; one can only conclude that this measure was too 
gross to reflect performance-differences as a function of 


target-type. 


The one remaining ‘significant' correlation was that 
between yes-counts and errors (r = 0.35; p < 0.01). This 
was in part due to the non-independence of these two counts, 
for a yes-response could be either correct or wrong. But in 
addition to that, because the number of target-type 
sentences for every S was 16 of the 128, the probability of 
a 'yes' response being wrong was eight times greater than 
that of a ‘not being erroneous, on the basis of chance 
alone. The more a S$ tended to respond ‘'yes', therefore, the 


greater his error-count was likely to be. 


The most gratifying result of this experiment was the 
degree to which its yes-response distribution coincided with 
that obtained by BP&D in their visual CCF study of 
subjective syntactic features. Table 3 shows the cell means 
of both experiments, averaged over male and female Ss, and 
expressed as a percentage of trials, for comparison; means 
within tarcet-groups are arranged according to stimulus-type 
responded to. The corresponding cell values of the two 
experiments were highly correlated (r= 0.896), providing 
rather convincing evidence that the present experiment had 


replicated the BP&D results. 
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TABLE 3 


MEAN PERCENT YES-RESPONSES TO STIMULUS-TYPES 
AS A FUNCTION OF TARGET-TYPE 


“Type Expmt. ADF ADN AIF AIN PDF PDN PIF PIN 


ADF BP&D TS Cel ROO mSGenOeO2 goe20 gota29.040<85 5-04.29 
REID Gui GO 6 OO fe BOG S564. 0591 .0260- 0.20 


ADN BP&D OAS 4 i 18 nO < Sot 0 tie 10 oh bh 4 209 ye. 5890267 
REID O240m 6.27 On208 0210 0.60" 3502 0.10- 0.50 


AIF BP&D GaooSme0g8S 5856689216460. 449905929083 260 504409 
REID Ons 0mo 00 seo spout. 4 (07508 80530052.22°550-60 


AIN BP&D O853 90920115 9ome?. 84h 10725 ee0 .00ee0. 14503. )1 
REID O20 Oot mOncimeoe ts? 022000052508 0.9 123.43 


PDF BP&D ge37 0258 9084 tems 20ie7 92900262 H1s11 20.00 
REID Datome 610 m0 OCC 10 2 9agt) le 2 105910 0520 


PDN BP&L faO cme 60059 0289me.o0- Toit 8'26 1. 07- 92.20 
REID Oeaitades 1 £0500ew0t50eedn61 £7e36ye0.209; 0.50 


PIF BP&é&D PeOS0.4a Salome o0e 1657 Tesh 797) 2.17 
REID 6.80810. 20202. 520eelee1 f4n21 205200e S144 Q3ag3 


PIN BP&D $226 0,95 49 das (0.74 4.06 1.24 S240 
REID P.008t0830 OsS0eed2038ie0000* 05504000902 Sand 


The majority of the Ss‘ yes-responses in the present 
study were to sentences of target type, as inspection of 
Table 3's main diagonal will reveal. MThis simply means that 
the conjunction of syntactic stimulus~features which came to 


elicit the most consistent acquiescence was that whose 
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recognition was being positively reinforced. It is not 
surprising, therefore, that the most significant effect in 
PEE preliminary analysis of variance was the Targets X 
Streuli interaction’ ( F"= 23.53; p< 0.001})., The means for 
yes-response among stimulus-categories were the only other 
Significabeesource of variance ( FY©="825703" p<" 0F04), 
suggesting that some sentence-types were more often thought 
to be target, Cight or wrong, than others. But this factor 
was probably of marginal practical significance, for the 
proportion of variance accounted for was less than 1% (see 
Hays, 1963, pp. 409-10). Besides, the pronounced Targets X 
Stimuli interaction denies the existence of an autonomous 
stimulus-features effect: what differences there were, in 
yes-response to various stimulus-types, were dependent on 
target-assignment, and the analysis of errors below makes 


this readily apparent. 


Table 4 contains the cell means for yes~response 
counts, distributed in terms of sex, target-type, and error- 
type. This table was derived from the basic data- 
arrangement in the manner described in Chapter Two, under 
'Design': the leftmost column subsumes all correct yes- 
responses (i.e., those made to target-type stimuli); Ss! 
remaining yes-counts are distributed through the other 
columns as a function of stimulus deviation from their 
respective target~types. The appropriate analysis of 


variance is summarized in Table 5, and the complete table, 















*6n ef 92 bps s0tates 


2 

V4 og ye ti 

ace tao veces. 
hi ; | aw mide li oA iy fete | | Ea al <6 

16% syKau od ‘wens.0 > 9 $€8289-2° 2 Y eaten a3 ve 
yiao sid sr19ne145~enLlietiea paoas senogaey 


ifo.d>'> OTS ge esy I oosuoe 18S. 


Th Wo 7 


; : 2 
, ne ae 
+ Tisai; te tic Cry t ¥3 = ? ‘ise Fae sa d> oiiteasp Oe 
z . ud “ee ~ = S 
7 


i+ 3: esadto qedt ,phoww 26 Mipia ,sooted ado 


ry 


orstosiy tepipgtaa 30 yidecerg. 4 


yoOoDSs Sstasizsv 3° cotszoqayy 


Tas 
,20diaad 2fOP -COP sae seeeE ate 
t 3 asteed avitoazedad itpake 
:toeiGe esau? 699-20 Low, a 


an 


Oo 4 ie | ,-90yi- vloutee evotivey o2 sodoqaos~2et 








it Shs «de aigtaee-sapand | 
-teeteages ylides ala 


-307% 2a Fe3e79 ; jae of peteditsals ,etaved 
he 3 
—5 te. = Fie ie oe ae ; BVI [ <u “olde? siaz 29qy¥ 
=, cone 
-_ 322 oo ,OwWL w946A2 . os v.8h £92itten sft £2 Joonepas as 
7 
2 = " - 












isobaad: 
t'aptaed! 





(tig ive 





A Clee 





micats ap) 


bd — 7 


51 


TABLE 4 


YES~RESPONSE MEANS 
AS A FUNCTION OF ERROR-TYPE 


eee eee ee ett ce ce at ce dee ee ee ee ee ee oe eS Se eee ae ee ee es ee ee ee ew we roe Se 


eee Seeeres- efypes tofeRrrons txewhs tis 
Correct Voice Voice Mood+ Mood+ 
Tgt Grp. Resp. Voice Mood Mod. Mood Mod. Mod. Modal. 


ae eee ee ry re see ee eee 


Male 6.0 4.5 0375) 129 Usgoeeslago Ue) 7065 
ADF Fem. 10.75 H.5 1.0 0.5 leeraeo UES: 0.25 0.2.0 
Mean Sa375 » 4.5 One hom aloe Oe on “le F25) Oa5 0625 
Male O52 Sia 0.0 0.25 0.5 0.5 0.0 0.0 
ADN Fem. 11.25 4.0 OF25eROR IS ReCaS 1.0 0.5 O25 
Mean 10.25 aepou 0a t2 580 O262580.75p) 02259-09725 
Male 12.5 3225 05:5 1.0 Veto m0 etl oer Us J 0.5 
AIF Fem. 11.5 2h One Sees 0.0 Gro peUnG O25 
Mean 12.0 DelD (sor Denied om 050259 Uedo 040 0.375 
Male 13.0 4.0 tot Seed Oe ts 0 te er URES OS) 
AIN Fem. O15 4.5 O225amt.259 0. 25,8250 0.0 0.0 
Mean 11.375 4.25 1.0 1.0 05625) ete 12500429) 2025 
Male 10.0 eco le eee a te 25 0.0 eae Ue 25 
PDF Fem. 13.0 4.0 OF759 70-758 0.0 G225 . 0.0 0.0 
Mean 11.5 26625 101259105 Oub2omU cel 25e0 as Loe Vlg liZo 
Male 6.5 TES AOE 4.0 0.5 1.5 0.5 0.0 
PDN Fem. 11.75 ord  OF75860.0 02 159805251020 0.0 
Mean Saigo <2 > De O 25a eU O26 2500069750 42.5) 90 «0 


PIF Fem. 6.75 3415 Gleg 5484 
° 1 


Male 9.129 3.063 0.906 1.719 0.688 0.844 0.344 0.25 
Fem. 10.719 4.0 0.656 1.344 0.5 1.0 OadZ25) 05094 


Grand 9.969 3.531 .0.781 1.531 0.594 0.922 0.234 0.172 
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showing the subcomponents of the main effects and 
interactions, is presented in Appendix E. The absence of 
Significant variation attributable to sex or target-group 
assignment indicates that yes-responses were in no way 
dependent on these factors; the assumed conflatability of 
between-S factors thus appears to have been justified (see 


'‘Design', Chapter Two). 


TABLE 5 


ANALYSIS OF VARIANCE: 
YES-RESPONSES AS A FUNCTION OF SEX, TARGET, AND ERROR-TYPE 


cere mee ee ee  e e c  e e e at cee ee e ece ee qep r c  e oe 


eenT Source THr_ osg_ df —Hsgq_ il he 
Sex (S) 32955 1 33955 1.613 
Target-types(T) 12.764 7 1.823 0.744 
Sex he 19.873 ri 2059 1.158 
Ss (SeU8T) 117an17 48 2.452 
Error-types (E) 4913.543 Vom 1012935 9) 156.6674* 
SXE 51.465 7 Pea o2 1.641 
ToxeE 335.750 49 6.852 1.530* 
Sextet Se PEM el FETE) 49 4.526 1.010 
SS (oa. Tf XB) 1505.228) 336 4.48 

* ps 0.95 ** p s 0.01 


em re ce me ee ee we ce mc a ee ee ee a a ee ee ee 


The only effect of unquestionable significance would 
seem to be the error-types component (F = 156.69; p < 


0.001). The Sex X Target-mood X Errors interaction - part 
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of the Ct reriiee inconsequential Sex xX fargets xX Errors 
component (see Appendix E) - can be ignored altogether, for 
reasons just cited above, and the same applies to the Sex xX 
Target-voice X Target-mood interaction. Even the barely 
significant Targets X Errors interaction (df = USS keto fy | aS 
C205), and its 0.01-level subcomponents must not _ be 


overestimated, since they account for less than 24% of the 


total variance. A graph of this interaction (Figure 1) 
makes it readily apparent that only one target-group - the 
PIF - deviates from the general error-response pattern: 


despite the fact that the PIF mean is not significantly 
different from the other target-group means, the group yes~ 
response profile deviates from the rest enough to create a 
marginal interaction effect. This group thus seems to he 
responsible for the noticeable Targets X Errors component, 


and for some other anomalies which are discussed below. 
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Ahn a posterio i Tukey test among all error-type means 
(Table 63 see Winer, 1962, p.87) revealed further 
correspondence between the present results and those of 
BP&D. The means themselves fell into the same order in both 
experiments, and exhibited very nearly the same inter- 
relationships. The preponderance of yes-responseS WaS, as 
has already been shown, to target-type sentences; it is thus 
to ke expected that the mean for correct responses in the 
present study should differ significantly from all other 
means (p < 0.01). Voice-errors, while significantly less 
frequent than correct yes-responses, were more common than 
any other type of error ( p < 0.01). As in the BP&D study, 
the difficult active/passive distinction was the greatest 
source of false pesitive responses. Where the two studies 
diverged slightly was with respect to Modality-errors. In 
the BP&D results, all types of yes-error except those in 
Voice were of like low frequency, differing insignificantly 
from each other. In the present experiment, however, errors 
in this affirmative/negative dimensicn occurred in somewhat 
greater proportion: their incidence was still markedly less 
than that of Voice-errors, but greater than the least- 
occurring types, namely Mood+Modality errors and 
Voice+Mood+Modality errors (p < 0.01). With respect to 
each other, errors in Mood only (declarative/interrogative), 
two dimensions, or all three dimensions were statistically 


indistinguishable in frequency. 
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TABLE 6 


TUKEY'S *HONESTLY SIGNIFICANT DIFFERENCE! TEST 
AMONG ALL MEANS FOR ERROR-TYPE 


em ee ee we we et ee i ay ee i i a ee ee 


VcetMd. Mood+ Voice+ Voicet 
Means for’ +Modal. Modal. Mood Mood Modal. Modal. Voice 
Error-ty pepe ® 11/2960. 238960, 594% 9 05. 789900892208 41.5318) 32537 


Correct KK aK KK x IK KK XK 3K KK 
(9.969) Bere 7 Del SO eo toe oe tes 68047) 6 6B 38 66.438 
Voice KK * HK 4 KK * 

(3.531) BESS eee 290 2eoseere. 7508 255095827000 
Modality % % * 

(12531) Taoo9, te29h 606036 061507966509 

Vce.+Mod. 

(05922) Oats N0F6E88M0SS28570.741 

Mood 

(0.781) 0.609 0.547 0.188 

Vce+Mood 

(0.594) O28 2287.0.. 359 

Mood+Mod. 

(0.234) 0.063 *x* p < 0.01 





In a CCF task, the occurrences of the various types 
of yes-error are distributed over trials, and usually in 
non-random fashion, such that some types of error tend to 
occur only in the earlier part of the experimental session, 
if at all, while others persist into later trials. The last 
trial in which a given type of error occurred may be taken 
as evidence that the S has learned to make a distinction, 


and (partially) formed the target-concept. By examining the 
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chronology of these 'last-error-trials' (LETs), one may hope 
to gain some insight into the concept-acquisition strategies 
employed, and thereby arrive at estimates of the relative 


distinguishability of the syntactic features. 


In the present experiment, a much greater number of 
Ss exhibited ‘aberrant' CCF performance than had been 
anticipated. On the one hand, 31% of them (ten males and 
ten females) failed to achieve the arbitrary but useful 
criterion cf 24 consecutive correct responses employed by 
BP&D, and thus cannot be said with any certainty to have 
formed a three-way syntacto-semantic concept by the end of 
the experimental session. Of the twenty, eleven had not yet 
learned to distirguish target-sentences from their Voice- 
opposites by trial 128; three were consistently making 
Modality-errors, and six were still responding in 
essentially random fashion. This ‘failure' rate was rather 
less than that of the BP&D senior high-school Ss, 47% of 
whom required more than 128 trials to complete the task, but 
considerably more than the 6% rate among the undergraduate 
Ss in the visual-mode pilot study. On the other hand, 58% 
of the Reid Ss (19 males, 18 females) made no yes*error in 
one or more of the seven possible error-categories (see 
Table 4). Of these, twelve (19%) made no yes-error in 
either of two syntactic dimensions, and three (5%) made no 
yes-error at all. Cf these three, two made no error of any 


kind except the inevitable 'No-wrong' in Trial 4; they had 
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apparently identified their target-type correctly from only 
one instance of it. Undergraduates in the pilot study who 
responded similarly amounted to 44%, 16%, and 6% of the 
sample, respectively, with both Ss in that 6% minority 


making only the one No-error. 


With such a preponderance of extreme LET vaiues 
entering the analysis, the resultant LET-means could be 
expected to embody a high degree of variance. The same was 
probably true of the BP&D LET-means, since nearly haif of 
their Ss had TTC scores in excess of 128. It was not 
surprising, therefore, to find a barely-significant 
correlation of 0.48 between the two sets of LET-means, 
hardly enough to warrant inferring any replication effect. 
But the point of the analysis was to establish the 
dominance<hierarchy among the three syntactic dimensions. 
In this, the LET-scores and means themselves are rather less 
relevant than the trank-ordering which they indicate, of 
distinctions acquired over trials. Table 7 compares the 
orders in which Voice, Mood, and Modality differences are 
assumed to have been learned, by the Reid and BP&D Ss in 


general, and by the Reid 'pseudo-TTC' Ss (see below). 
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TABLE 7 


MEANS AND RANKS* OF *LAST-ERROR-TRIALS' 


a Ae EES SEE SED See ANOS PS ADO ASS SS SOS Se AE AE OS ASE AD AE IS SOE SSA LISS SRS AE LS SLES LOPS SSE LSE LT COD ADS LAL SSL DAA A A A 


my DO OL ELTTOr oe 

Tgt Subgroup Se alotce@eep ype sMoods '# .teModality rs 
Reid Ss 713 302 271 

ADF BP&D Ss 683 221 312 
'TIC" Ss (4) ** 463 322 301 


Reid Ss 503 131 192 
ADN BP&D Ss 633 342 172 
TTC" Ss(7) 423 71 192 


Reid Ss 342 121 423 
AIF EP&D Ss 713 p28 562 
'TTC' Ss(7) 373 gt 362 


Reid Ss 593 81 152 
AIN BP&D Ss 483 382 321 
“TTE% Ss(7) 543 122 112 


Reid Ss 4Q 3 312 282 
PDF BF&D Ss 603 242 201 
“TTC eS Ss (6) 321 354 342 


Reid Ss 382 403 361 
PDN BE&D Ss 783 552 301 
‘TTC! Ss (5) 293 232 161 


Reid Ss 532 371 733 
PIF BP&D Ss 433 261 352 
“TTC '4Ss.(3) 49s 51 4gQe 


Reid Ss 473 192 61 
PIN BP&D Ss 723 402 381 
'TTC! Ss (5) 343 iF 32 


Means 
Reid Ss 493 241 312 
BP&D Ss 633 332 B22 
'TIC* Ss (44) 4Qs 151 232 


* Mean h*s of triavs; ranks indicated by 
superscripts. 

*x* Reid Ss who achieved BP&D finish criterion, with 
(n) of each group. 
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The BP&D SS were quite consistent in making the 
active/passive distinction last: the mean LET for Voice in 
that study had the rank of 3 in all target-groups. 
Furthermore, where the target-type was of ‘marked' Mood (AIF 
or PIF) or ‘marked* Modality (ADN or PDN), they resolved 
those differences first. The distribution of mean LET-ranks 
with respect to error<-type was significantly non-random, in 
the BP&D experiment ( y2 = 25.5; p < 0.01). Of the Ss in 
the present study, the females exhibited a greater 
consistency of approach. Like the males, they did not 
always advert to the Voice dichotomy last, but, where the 
target was interrcogative (AIF, PIF, AIN, or PIN), they 
resolved the Mood distinction first, and for declarative 
negative targets (ADN or PDN), they disposed of the Modality 
problem first. In the last two patterns, it will be noted, 
the females emulated the BP&D Ss. Thus, while the overall 
distribution of mean LET-ranks in the present experiment did 
not deviate significantly from chance, that for the females 


alone did, beyond the 0.02 level ( y2 = 11.998). 


Since twenty Ss in the present study were still 
committing classification errors of one kind or another at 
the end of the experimental session, they could not really 
be said to have experienced three last-error trials, as did 
all the rest. Their inclusion in the LET analysis was 
therefore regarded as a contaminating influence. In order 


to make a more legitimate comparison between the present 
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results and erese of BP&D, these non-finishers were excluded 
from consideration, and the performances of the remaining $s 
were re-examined, disregarding responses made after 24 
consecutive correct ones. These pseudo-TTC Ss were then 
found tc have responded rather more like the BP&D Ss, with 
all target-groups except PDF solving the Voice distinction 
last. The distributions of mean LET-ranks were 
significantly non-random for both males and females, and 
that for the pseudo-TTC Ss on the whole was significant 
beyond the 0.01 level ( y2 = 17.25). This distribution, 
combined with that for the BP&D study, was systematic well 
beyond the 0.01 level ( y2 = 39.75; df = 4); this strongly 
suggests that, if Ss are induced to form a complete three- 
way concept, they will agree highly cn the relative 
perceivability of syntactic features, regardless of the 


perceptual mode. 


Aural vs. Visual Presentation 


It seems fairly clear that the once-only aural 
presentation of sentences posed a more difficult task for 
the Ss of the present experiment. This conclusion is based 
on comparisons with the BP&D high-school student Ss and with 
the 32 undergraduate Ss of the visual-mode pilot study, 
which was conducted in the same manner as that reported by 
BP&D. Mention has already been made of the higher 'failure' 
rate among the Reid Ss (31% vs 6% for ‘pilot' Ss). When the 


Reid ‘non-finishers' were assigned a TIC score of 128+, the 
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median TTC ee whole Reid sample was found to be 91.53; 
that for the pilot Ss was 63.5. In contrast to the BP&D 
'‘failure' rate of 47%, and their median TTC of 116.5, the 
undergraduate oS as a whole performed rather well, 
suggesting that better-educated persons are more easily made 
aware of syntactic pattern differences. However, the 
discrepancies between the two undergraduate samples with 
respect to both the akove measures strongly indicate that 
the aural task occasioned greater difficulty. in addition, 
the difference between the TTC means for the two groups was 


significant at the 0.05 level ( t = 2.37). 


Paradoxically, the visual pilot Ss - the best 
performers of the three experiments - had the worst 
distribution of mean LET-ranks. Their concept-formation 


strategies were so variable that no significant statistical 
evidence of systematicity could be found. There seems to be 
an inverse correlation between ease of task (as measured by 
TTC) and consistency cof CCF strategy. Cne might speculate 
that those Ss for whom the task was relatively easy were 
able to take advantage of intuitional ‘leaps and resolve 
more than one feature-distinction at a time. Although 
'wholistic conservative focusing! is the most prevalent CCF 
strategy, intermittent ‘focus gambling' is not uncommon (see 
Deese & Hulse, 1967). The net result of such strategy- 
shifting, where successful, would be to reduce Mfc, but 


confound LET-patterns. In both these respects, the Reid Ss 
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were intermediate between the ‘pilot' Ss and those of BPé&D, 
lending further support to the conclusion that aural 


processing is more difficult. 


Analysis_of Individual Performances 


| 
| 
| 
| 
| 
| 
| 





It has been suggested that the S-sample drawn for 
this experiment included a disproportionate number, compared 
to the pilot study, of what might be called ‘extreme’ 
performers. The cause of this aberration lay in the 
experiment itself as a measuring procedure, rather than with 
random sampling as such; this matter is discussed further in 
Chapter Four. In order, however, to obtain a clearer 
picture of the internal composition of this subpopulation, 
two ‘Principal Factors' factor analyses were performed, 
using the $s as variables. The two basic data-arrays (as in 
Table 1) were transposed for input to the analysis, so that 
yes-response counts as a function of stimulus-category 
served as replications in the one case, and those according 
to error-category in the other. The Ss thus entered the 
analysis as a postulated swarm of points in 64-dimensional 
space. The correlations among individual S-performances, as 
indices of inter-pcint density, were used to compute a more 
parsimonious estimate of the dimensionality of the n-space, 
and the co-ordinate axes of this reduced space were taken to 
be the principal ‘Factors’. The original variables were 
then expressed linearly in terms of their ‘distance’ fron 


these orthcgonal axes (Harman, 1967). 
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TABLE 8 


SUMMARY OF FACTOR ANALYSES 
OF SUBJECTS AS VARIABLES! 


ees eee ee ee ee ee Se ee ee Se ee ee ee ——— come ee ce ee ee ee ee ee 


Stimulus- Error- ~ Stimulus- Error 
Male _| Factors? — Factors? Feml __ Factors Factors 


MoteecamIZEGNCE5©607 to2eculs §Ss 192 3°4°5'6°7 192°3°4 


Ss ei —— —_— —— ee i il 


6- * 8 7 o 7 6 
ADF 11 6 = * 13 * * 
215 6 5 7 20- * 1 
25- 7 * 24 * 8 
Ste = 8 6 2 * 5 * 
ADN 10 * = 8 * 
17 7 * 21-7 8 < 
29 * ss 31 - 7 6 
5 = * 11 6 7 6 
AIF gn 5 * 15 * * 
23 * * 22 * * 
26 % Me 30 7 7 
20a> 8 Dees SBS 
AEN Set 6 lo? SP) Fc * 
188 ae eh ES) 18- 5a7 
Sle * 20% 7 6 
4 * * 6 * * 
PDF 14 * a 167 ti 8 
24A * * 24 * * 
32 6 S. 6 S 26 = We 
8 8 7 7 3 Ss = 
PDN Sfza 5 * 12 * x 
227 * WEDS) 17 * = 
Ba. * * 32 6 * 
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195 6 585 5 237 7 8 
30 5 8 5) 25- 8 
1 * Ox 1 pee 
PENCOLSy 7 * Una 8 * 
20 ok Bs 19 i es 
265 £5 i PASE * 


icoefficients to nearest tenth, X 10; '*'= coeff. 2 0.9. 
2Promax rotation of Princ. Factors for stimulus-type. 
3Varimax rotation of Princ. Factors for error-type. 

'.' = Ss who did not achieve criterion. 
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Since the principal axis (Factor 1) is a linear 
function, computed to be a least-squares best fit to all 
points in the multidimensional swarm, any internal 
organizaticn or clustering that might exist in the sample 
would tend to remain obscure. For analyses whose purpose is 
to estimate the number and membership of the major groups of 
intercorrelated variables (Ss, in this case), simpler factor 
structure can be obtained through rotation of the principal 
axes to a poSition where Factor 1 is the best-fitting iine 
through the major cluster in the positive quadrant 
(*‘Varimax' method). Maximally simple factor structure can 
be computed through oblique rotation of the reference axes 
to positions where they are the centroids of successively 
less dense clusters; this, however, tends to destroy their 
orthogonality, and yields a solution where the factors are 


no longer independent. 


The advantage of factor analysis is that it enables 
one to conflate a multitude of individual behaviors into an 
economical set of ‘most prevalent! behavicr-patterns, while 
at the same time quantifying the degree to which each 
individual exhibited each such behavior-pattern. The 
technique, however, extracts at most only (n-1) real 
factors, where n is the smaller dimension of the input 
matrix; thus, no more than seven meaningful clusters could 
possibly result from the present analyses. The analysis of 


tyes-count per stimulus-type' performances defined seven 
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types of response-pattern, corresponding to the seven 
target-groups most Similar in response-profile (see Figure 
1). These seven factors were the result of obligue rotation 
(*Promax' method) cf the principal axes to ‘best group-fit'; 
Table 8 summarizes the 64 Ss' most significant behavior 
components with respect to these factors. Not surprisingly, 
the one response-pattern that failed to emerge as a factor 
was that for ‘typical PIF response'. With five of the eight 
PIF Ss not achieving TTC, it was not possible for any 
coherent group-behavior as such to develop; correlations 
could not but be poor, among essentially random response- 
patterns. Three of these Ss, it will be noted, exhibited 
mainly AIN- or PIN-like behavior; they would seem to account 
largely for this group's high incidence of Modality and 


VoicetModality errors (see Figure 1). 


The PIN Ss were another aberrant group. On “the 
average, they appeared to respond ‘normally' (see Figure 1), 
but only half of them performed as expected. The other 
four, three of whom did not achieve criterion, responded 
almost indistinguishably from most AIN Ss, and seem to be 
responsible for the PINs having the highest mean for Voice- 
errors. Similarly, half of the male ADF subgroup did not 
form a complete concept, and responded in the manner 
typified by PDF Ss; they correlated rather poorly with each 
other and with their female counterparts, as did the male 
PDN Ss, to a lesser extent. In general, Ss who responded 


atypically, i.e., in a manner poorly correlated with the 
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others in eyeren target-group, were in most (but not all) 
cases non-finishers. Likewise, most, but not all, of the 
twenty who did not achieve criterion performed unlike their 
group-mates. But these, as has already been pointed out, 
did not all respond randomly; 14 of them, in fact, had, by 
trial 128, formed two-thirds of their target-concept, and 
were erring in either the Voice or the Modality dimension, 


only. 


The situaticn with respect to the '‘yes-countsS per 
error-category' data was somewhat different from the 
foregoing: where, in the analysis of response~+pattern per 
se, the group-factor solution seemed the most appropriate 
description, the nature of the alternate data-arrangement 
forced a ‘general factor' solution which even oblique 
rotation could not disperse. This was because most 5S, 
whether they learned to differentiate target-sentences from 
other types or not, made a substantial contribution to the 
‘correct response' category (see column 1 of Table 4). The 
result of the direct Principal Factors solution on this 
data-set was a heavily-loaded first factor, accounting for 
76% of the variance in the reduced commen-factor space, and 
three rather lightly-loaded factors; together, the four 


factors accounted for 98% of the total variance. 


Factor 1 cbviously represented a 'No error’ 
performance pattern, and a check of the individual error- 


patterns of the relevant Ss verified this. However, many 
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whose large coefficients (0.9 or _ better) in 2rector Ta 
Classified them as typically error-free responders were not 
peaiay so, having made a substantial number of Voice-errors, 
as well as correct yes-responses. Also, while the greatest 
loadings on Factors 2 and 3 were found to represent the 
Voice- and Modality-error contributions of ‘non-error-free! 
Ss, these coefficients were not clear-cut enough to 
characterize the factors unequivocally. In other words, the 
unrotated Principal Axes did not fit the S-clusters as best 


they might. 


The Varimax rotation of the axes seemed to produce 
the clearest and most appropriate classification of the Ss 
according to typical error-pattern; a subsequent obligue 
solution seemed only to becloud the picture once more, this 
time weighting the Significant No error:Voice-error 
proportions in favor of the latter. The Varimax factor 
pattern is also summarized in Table 8. Factor 2 emerged 
clearly as the 'Voice-error' response pattern, and Factor 3 
appeared to be that for Modality-errors, with some 
VoicetModality-error contribution from several Ss. ine 
weightiest contributions to Factor 4 (0.57 at most) were 
from Ss who made some Modality-errors, and some other type 
of error besides Voice+Modality, thus characterizing this 
factor as an ‘everything else’ behavior pattern. This 
analysis agreed highly with the results of the Tukey test on 


error-category means (Table OF, where Very Similar 
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clusterings of response-pattern were brought to light. In 
this factor analysis, too, the effects of not achieving 
criterion became apparent: eleven of the non-finishers were 
classified as definitely Voice-error prone, three as 
Modality-error committers, and the remaining six as inclined 


to a variety of error-types. 
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CHAPTER FOUR 


DISCUSSION 


The experiment reported herein has demonstrated 
fairly conclusively the viability of the CCF technique as a 
means of assessing people's awareness of the syntactic 
properties of vocal messages. The principal aim of the 
study is thus’ realized. But the use of the oral<aural 
medium and other innovations have brought to light some 
problems; these deserve elaboration, and give rise to 


certain recommendations and caveats. 


Sex_as_an Independent Variable 
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It would have teen somewhat disconcerting, from the 
point of view of linguistic theory, if Ss' response-patterns 
had been significantly differentiated as a function of sex. 
Sex differences have been observed in language acquisition 
(Gesell, 1940, p. 199) and in linguistic studies involving 
sex-correlated cultural factors, such as honorifics and 
color-names. But there is negrereon to suppose that normal 
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English-speaking adult males and females should differ in 
their awareness of syntax. It would have been equally 
surprising, of course, if there had been no discernible sex- 
effects at all. Without incorporating sex as a factor in 
the experimental design, however, there would simply have 
been no way of isolating variance components involving sex, 
nor of estimating their relative importance. This ancillary 
factor, had it been significant and uncontrolled in this 
experiment, would have tended to inflate the estimate of 
error-variance. Since sex-related effects have often been 
reported in studies of linguistic skill, it seems desirable, 
in general, that replications in a linguistic experiment 


always be divided equally between the sexes. 


The Need for Complete Concept-formation 
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Mention has already been made of the difficulty of 
obtaining a homogeneous sample of Ss, even fron such a 
restricted subpopulation as undergraduates, and of the 
disturbing proportion of ‘extreme' performers in the present 
sample. Twenty of these, it has been shown, were the 
unexpected result of limiting the number of trials to 128. 
It seems likely that at least a few of these non-finishers 
would have been discarded altogether, had this experiment 
been a TTC task: the six who were still erring in all three 
syntactic dimensions at the last trial might well never have 


solved the problem at all. Three Ss, on the other hand, 
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made no contribution whatever to the analysis of errors, 
except to add to an already significant mean for correct 


yes-responses (see Table 6). 


It is chiefly in the analysis of concept-formation 
strategies that these extreme cases made their presence 
felt. Knowledgeable Ss contributed heavily to the yes- 
response counts in the ‘correct! category, but little or 
nothing by way of acquisition pattern. One suspects that a 
great deal of their concept-formation took place in the 
fitestemerOuUrsstrials, thanks to “al very explicit set of 
instructions, or soon thereafter, through their intelligent 
analysis of negative instances. But then, what of the 
‘random responders'? Their contribution to both yes- 
response counts and LET scores only added to the general 
error-variance; they were apparently unable to profit from 
explicit instruction as well as the others, or to derive the 
full informational content of every ‘correct' or ‘'wrong' 
reinforcement. The result, as has been seen, was a pattern 
of LET means about which little can be said with any degree 


of certainty. 


It comes as no surprise that people (undergraduate 
people, at least) vary widely in their ability to understand 
instructions or perceive syntactic features; nor is it 
unexpected that a random sample of Ss shouid include a few 
aberrant performers. Still, it seems highly improbable that 


some 14% of the population should be classed as deviant with 
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respect the linguistic skills in question: what seems more 
likely is that the experiment itself is an imperfect 
instrument for measuring these abilities. A less explicit 
set of instructions, for example, besides saving some 
experimental time, would have required abler Ss to go 
through the complete trial and error procedure which is the 
sine gua non of the CCF technique, thus contributing some 
information about relative subjective dominance relations 
among syntactic features. This would not necessarily have 
made random responders of less able Ss, for a great many of 
them, after a dozen years of schooling and a pre- 
experimental ‘refresher course’, still could not grasp the 
active/passive distinction, and said so. BE distinct 
‘constructional meanings' ( S(t); see pp. 21-2, above) for 
different syntactic patterns exist for a S, that difference 


is what he will respond to, not grammarians' type-labels. 


The foregoing proposal does, however, increase the 
likelihood of longer trial and error periods with all Ss, 
requiring a more open-ended experimental procedure. The 
imposition of a fixed number of trials now seems to have 
been ill-advised, for it inhibited full concept-formation on 
the part of some Ss, and elicited a great deal of redundant 
information from several others. TTC scores themselves, as 
has been argued (see Chapter 1), remain of no consequence, 
as do the absolute numbers of yes-responses in any given 
category: it is rather the distribution of responses which 


matters, and percentage of TTC is more informative than Law 
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frequency-counts, in that respect. No form of numerical 
data is of value, it must be concluded, unless full concept- 


formation has taken place. 


It is not proposed that the number of trials he 
completely eehaundeds for S-fatigue will set inexorable 
limits on that. However, with shorter instruction time and 
a tightening up of sentence-presentation procedures, it 
ought to be possible to make Ss process a_ substantially 


greater number of sentences without exceeding those limits. 


One of the most efficient statistical techniques for 
'partialling out' the contaminating effects of individual 
differences is the analysis of covariance. The ‘total time' 
measure observed in this study proved too gross to be of any 
utility, but the correlation that was found between time and 
errors (see Table 2) suggests further possibilities. The 
time variable was, in fact, found to correlate significantly 
with all four subtypes of response at the 0.05 level 
(ignoring the oldest S$), positively with wrong ‘yes' and 
'no' responses, negatively with correct ones. This is 
apparently not unusual, and it generally indicates that 
those Ss who knew what they were doing responded quickly, 


and that those who did not took longer. 


It must be pointed out, however, that a CCF task, if 
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fully implemented as suggested above, is one where no § 
knows what he is doing, initially, and every S does, at the 
end. In between, certainty varies as a function of stimulus 
and the S's current notion of target. This was certainly 
evident in the present experiment, where many Ss, once they 
had some idea of their target-type, hesitated noticeably 
before responding, when presented with a target-like 
stimulus sentence. Pauses were especially long before 


Voice-opposites of target, in the later trials. 


A cumulated response-latency measure, if nothing 
else, would exclude the uninformative gaps between trials 
which inflated the present ‘total time' measures. The 
individual response-latencies, on the other hand, might 
provide a nore sensitive measure of type-feature 


perceivability than yes or no responses, in which there is 


bound to be some degree of guesswork. In any case, 
covariances between these dependent measures would be 
available for examination. The need for more efficient 


stimulus-presentation methods has already been pointed out; 
with the ever-increasing availability of computers for real- 
time control of experiments, the implementation of both 


innovations seems quite feasible. 
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Considering the latitude of individual variation 
among Ss, there was a remarkable degree of correspondence 
between the results of this present study and that of BPé&D. 
That agreement not only cut across lines of perceptual 
modality, but also across sex, age, and educational 
advancement. To ke sure, the more literate Ss performed 
somewhat less predictably, but that, as has been shown, is 
partly the result cf a more difficult stimulus-presentation 
mode. In general, the conclusions reached by BP&D have been 
corroborated and given a broader base of support. At the 
same time, the cross-modality differences found by Fodor & 
Garrett (1967) must be discounted: had the present CCF 
experiments also been conducted with a sample size of only 
ten, they might well have yielded similar conflicting 


results. 


People in general are quite unaware of syntax when 
they converse. Paradoxically, the ways in which vocal 
symbols may be temporally sequenced are known to and used by 
every fluent speaker, but the syntax itself seems to have no 
autonomous existence, except as can be inferred from 
observed utterances. If this is true for grammarians, so 
much more so is it for naive language-users. Furthermore, 


people would appear to vary widely in their ability to infer 
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syntactic Laos eee from utterances in the detached manner 
of the linguistic analyst, even when required to do so. 
This is attested by the great disparities in TTC observed in 
both experiments, and by the disturbing number of Ss to whom 
syntactic patterns were hopelessly opaque. The distribution 
of this talent in the population is, however, another 
matter, one which neither this nor the BP&D experiment was 


designed to probe. 


What these studies have shown is that ordinary 
language-users can only with difficulty be made to divorce 
themselves from semantic consideraticns, when analyzing 
sentences. The dominance-hierarchies inferred among the 
three syntactic dimensions are quite the reverse of those 
predicted by either surface structure or transformational 
factors. Active and passive sentences, being superficially 
distinct in so many respects, should have been most easily 
distinguishable; yet they were not, except by the PDF group 
in the present study. Affirmation versus negation, on the 
other hand, differing the least, superficially, should have 
constituted the most difficult distinction, particularly in 
the aural mode of presentation. But this too, despite the 
higher incidence of Modality errors in the aural experiment, 
was not generally the case. Neither CH nor DTC can account 
for the observed data, and, as BP&D have pointed out, a 


theory of ‘markedness! cffers only a partial explanation. 


The observed facts can be accounted for much more 
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adequately when one considers the S(c)/S(t) dichotomy (see 
pp. 21-4, above). It seems abundantly clear that the 
overwhelming majority of Ss were quite oblivious to 
syntactic differences at the start, and remained so in 
varying degrees until the end of the experimental session. 
If this had not been the case, more than a small minority of 
them would have performed as one would expect grammarians to 
do, that is, resolve the most extensive pattern-difference 
-~ Voice - first. Pure syntax can therefore be eliminated 
from consideration, leaving meaning as the basis for 
people's apprehension of sentences. Of the two aspects of 
meaning postulated, furthermore, S(c) must be ruled out as a 
possible factor, because of the systematic variation in 
lexical burden that was built into the stimuli. Sentences 
uttered in such noncommunicative situations tend not to have 
much meaning (in the everyday sense) at any rate, as BP&D 


have indicated. 


Most Ss did eventually come to see the similarities 

among such apparently divergent sentences as 

The cheese won't be eaten by mice. 
and 

John isn't being blamed by Bill. 
This is a strong indication that they had become sensitive, 
if not to the common syntax itself, at least to something 
they could associate with it, i.e., S(t). They had been 


made aware, in other words, of that ccmponent of meaning 
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which even lexically distinct sentences can share, and in 
that respect, at least, can be said to have the same 
meaning. The general difficulty of the task attests to its 
unnaturainess: S(c) and S(t) are Simultaneously conveyed by 
means of a never-empty syntactic ‘vehicle’ as an integral 
message, and there is normally no need for the meaning of 
the vehicle to be disengaged from that of its contents. 
This may account for the fact that S(t) eluded the attention 


of psycholinguistic experimenters for so long. 


Once Ss had adverted to the necessity of discovering 
other classificatory criteria than content, tense, and the 
like, they were faced with a task analogous to a Gestaitist 
figure-ground puzzle. They had to learn to ignore that 
which they by lifelong habit attended to the most - S(c) - 
in order to focus on that which usually escapes their 
notice, S(t). Despite wide variation among individuals in 
attending to these normally covert notions, it seems clear 
from the data that '‘activeness' and 'passiveness' are the 


most obscure, and the other features rather less So. 


In view of the numerous arbitrary aspects of 
language, it is no surprise to find a lack of correlation 
between communicative import and syntactic prominence. Yet, 
while one can accept that people simply learn to attach a 


particular significance to a particular form, complex or 







al Soa ,otad? asd esoaetuee PonlI ake SLODE BAY 


4 















* ~ Z : . _ - oF ¥ | rn 
Sean - >#.° 77 Ga ay ope - Te] as of - eS vteaet iL) . andl “ ’ THA 
~~ eee 


6 de Saate _ 
as ‘ oa 578 aE Ss x 254 2 f Ss ro {TiMOLIIIE faaspeg at fea wrk ii By 


192, (Levoener laste ate .43)a bie. cee ranomlawadsoun a 


b 
63 ae vice! ofsop faye vroasegeven) §)) 20-"Raeee ae 
/ 7 


‘ m+ acl s on ~lisertoa@ ef aabde See) Seseasa 
—sposelé ad «os sividey eas 
trys odt beonie ¢x7)@ sodd S957¢ Si 26d sau0oos gee Skee 


treiiceges ofsgetvoat fodaygag- ee 


iuthet~egyt 4) 'aagapedsees 
3 beszeavbe Bb) 42 Fond a 
ast ,TAGTEOD Hert Clee hETS > PEOPaO Se eaeeES Geese 


5+ 5 ATEW°OSDeT etew Yous vat 
v1 tiegl ba Veo swiLesa4 caw Qap-o1u pt? 
~ (aja - 1 07 bobuetts Jdided Paebebsl “7G ganas) Goce 
ley intiv tse Wo sae ‘ot adtene 
! La . 2 NOLTSLTEY SHLR Weegee > (Fz saison 
671] ye3 ti nanos ona .¢ L¥aapot. wets o* patbasios” 
at ni0 ‘hacusviegeq’ Ste Yeaan vitoa! Shot). 0ee>. wa? ORs 


Oo ibte4,) THI rie i g eappado: a 


a . 





80 


Simple, and Ponage accordingly, one wonders at the 
associative disparities acquired by speakers of English. 
There have always been, it seems, the Mood and Modality 
features on the one hand, and the active/passive 
distinction, somehow different in kind, on the other. Thus, 
while the S(cyi7S (t) distinction allows previously 
recalcitrant results to be accounted for (see BP&D), it does 
not, per se, explain why the Voice alternation has been so 


impervious to analysis. 


People's awareness of activeness and passiveness may 
be context-dependent ina way which the other S(t) notions 
are not: unless there is a compelling need to distinguish 
the one ‘focus! freom the other, the distinction seems not to 
be made at all. Such need arises in the CCF experimental 
situation, when Ss have solved two 'problems' and continue 
to receive ‘wrong' reinforcements. It also occurs in the 
context of discourse, where, for one reason or another, 
attention is to be drawn to the ‘acted-upon' rather than the 
actor (or vice versa). Such is not the case with Mood and 
Modality features. Tc be sure, interrogation and negation 
can be distinguished from declaration and affirmation, 
should the need arise; but these latter four notions differ 
from the Voice-opposites in that they are self-evident 
within a given sentence, and seldom require the presence of 


contrast in order to be perceivable as S(t) components. 


Mood and Modality '‘color' an utterance in a fairly 
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obvious unitary fashion, where Voice, contrary to intuitive 
expectation, does not. Negation and interrogation, 
performatively, are a ‘different manner of speaking', 
inherently ‘marked', as opposed to ‘neutral’ or ‘unmarked’. 
The data strongly suggest, however, that there is no 
inherently ‘marked' Voice, as such: the difference in 
meaning is so subtle, surface differences notwithstanding, 
that some degree of analytic experience is required in order 


for Voice in utterances to be apparent at all. 


The active/passive distinction was originally 
Beet a as an optional syntactic transformation mainly 
because doing so made for a simpler and less ad hoc grammar 
(Chomsky, 1957). Like Zellig Harris before him, Chomsky was 
attempting to describe, in a maximally simple way, the very 
general but superficial correspondences among sentence-types 
observed in discourse (see Z. Harris, 1952, 1957). It now 
seems isignificant,»’ that; evengrin) 9a meaning-independent 
framework, Chomsky should consider actives to be as 
derivable from passives as passives from actives, the only 
cogent deciding factor being economy of description (1957, 


PPpe 79-80) e 


The first serious attempts at accounting for meaning 
in sentences immediately ran into difficulties with Voice. 
In order to devise a workable meaning-oriented model of 
grammar, Katz & Postal (1964) had first to deny Chomsky's 


1957 claim (p. 101) that actives and passives have different 
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meanings, and fenced must be related by means of an optional 
meaning-changing Teculen But Katz & Postal were not about 
to give up the simplicity and generality of the passive 
transformation, and had then to postulate a semantically 
empty transformation-triggering base morpheme to account for 
the now ‘stylistically variant’ Voice-opposites (1964, 


pay i S)p s 


The results of these CCF experiments suggest that the 
grammar theorists were in some respects correct, all along. 
Differences in active-passive syntax, being entirely 
intrasentential in manifestation, are quite adequately 
describable in a sentence-grammar. But what ‘triggers! the 
actual communication of the one focus or the other is 
another matter. It seems to be fairly obvious to a 
listener, from the Mood and Modality manifestations ina 
sentence, that the speaker has either asserted or questioned 
something, in an affirmative or negative fashion. But, 
assuming a desire on the part of the speaker to draw 
attention to the ‘acted-upon!' rather than the actor, or vice 
versa, whether such focus is apprehended as a focus, through 
passive syntax alone, would seen to depend on 
extrasentential ccnsiderations. In a sense, actives 
sometimes mean the same as pasSives, and sometimes do not, 
for the sentential meanings assumed to reside in distinct 
S(t) components can be distinguished only under exceptional 


circumstances, and sometimes not at all. 
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This does not imply that there are instances where 
speakers' intended meanings fail to be conveyed, for that is 
obviously not the case. "The car has been driven by Susan* 
is understood as meaning just what it says, in or out of 
discourse. But the result of the present study lead one to 
believe that "Susan has driven the car" would be equally 
communicative, since S(c) - the lexical items and their 
actor-object and other semantic relations - is the same in 
both. Whichever S(t) is conveyed, it is an integral part of 
the whole meaning of the sentence, and achieves no 


prominence of its own except through explicit contrast. 


The active/passive dichotomy, in sum, appears to be 
entirely different in kind from Mood and Modality,and this 
is where years of linguistic tradition must be gainsaid. 
Every sentence must indeed have a Voice, and the only 
options available in English are active and passive. But it 
is not every sentence that can, let alone must, be either 
active or passive: only S(c) constellations which include a 
transitive verb can be expressed in the passive. This would 
account at least in part for the relative rarity of this 
form of locution, and its concomitant unfamiliarity 
(Goldman-Eisler & Cohen, 1970). It is precisely because of 
this restricted applicability that Passive Voice has been 
regarded as a ‘'marked' state of affairs, a departure from 
the usual, and formalized as an option in grammars. This 
CCF experiment and its antecedent have shown, however, that 


passiveness can be considered ‘marked! only in the formal 
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sense, for it is highly imperceptible to the ordinary 


language-user. 


The early studies of sentential complexity, like 
early Chomskyan theory, tended to oversimplify. Matters of 
peripheral concern, such as nonlexical meaning, 
presuppositions, and the like, were not merely put aside for 
the sake of limiting the scope of an investigation; they 
were often dismissed as totally irrelevant, or overlooked 
altogether. Man, despite centuries of bedeviling 
complexity, was assumed to use language as simply as_ the 
most powerful formal rewriting system could describe 
(Chomsky, 1959, p. 56). But the fact is, and aiways has 
been, that language-use is ‘compositional in nature, 
exactly as Katz & Fodor envisioned it (1963, pp. 482ff.): 
utterances are endowed with a multiplicity of meanings ina 


multitude of ways. 


A recent proposal for a better formal treatment of 
passivization and other syntactic processes (Chambers, 1970) 
is founded on the traditional assumption that Passive Voice 
is ‘marked', while the Active is not. Empirical evidence is 
cited in support of this intuition, where a speaker's 
selection of Voice is shown to be conditioned by the 
“encoding situation" (pp. 4-6). The assumption is a 


fruitful one, for it enables a number of grammatical 
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processes, including passivization, to be described in a 
Larriy general way, through the introduction in deep 
structure of the obligatory but mobile semantic ‘primitives' 
(+FOCUS] and [{+TOPIC]. The present study and that of BP&D 
offer further evidence that the seiection and apprehension 
of Voice is in some way dependent on the situational (and 
discourse) context, but must deny, however, that either of 
the two Voice alternants can be considered ‘marked' in the 
sane sense as can Mood, Modality, and certain other 


features. 


The formal semantic feature approaches to language 
description, like these CCF experiments, are an attempt to 
grapple with an elusive set of abstract notions, in order to 
discover and delineate whatever regularities there might be. 
Where the enterprises differ, of course, is that the former 
ascribe those regularities to sentences, where the latter 
prefer to draw conclusions about people. With such 
divergent goals, it is doubtful that this or any other 
psycholinguistic finding will have much impact on current 
"competence" theories. Most grammarians are, by their own 
stipulation, in the business of describing language, not 
speech, and their formalizations do not include variables 
from the empirical domain. Even if they did, Chambers 
points out, “current generative grammar could not in 
principle deal with the discourse context, since it has as 


its purview the sentence itself and not its context" (p. 6). 
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Furthermore, the aspect of linguistic ability reflected in 
the present findings represents the typical speaker-hearer, 
not the ‘ideal' one; Chomskyans, therefore, are not likely 
to complicate their descriptions just to account for a 


formally inconsequential notion. 


Fillmore's ‘case' grammar (Fillmore, 1968) appears to 
be a more viable theory of sentence-description. This model 
takes explicit account of "actor' and ‘acted-upon' 
relationships, among others, and uses these semantic notions 
to generate fairly large classes of related sentence-types 
in relatively simple ways. Since people appear to be 
generally unaware of active or passive focus itself, as long 
as the "underlying? actor-object relationships are 
undisturbed, case grammar would seem already to incorporate 
some of the inferences that have been made here. But Sib; 
too, is only a ‘competence! grammar, a derivative of the 
standard Chomskyan model, and formally unequipped to deal 


with either psychological reality or discourse factors. 


What is needed is a revised theory of linguistic 


competence. As Chafe puts it, 


A theory of competence must bear a relationship to 
language use, and there is no reason to assume 
that it is a virtue for this relationship to be as 
obscure as possible .. . To search for points 
of contact between performance and the 
Syntacticist model is a very unsatisfying pursuit. 
(1970, p. 766) 


Chafe's model seems the most promising to date. He takes 
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sentence production as his goal, not mere formal sentence 
‘generation', and begins with the formation of a semantic 
structure, taking the total utterance-context into account. 
His view of Voice, in particular, is in accord with the 
results and conclusions reported here. Active and passive 
locutions are both fundamentally unmarked; the latter 
provides a means of preserving the usual ‘left to right! 
order of told' and ‘new' information in a sentence, when the 
'‘patient' NP can be presupposed to be familiar to the 


hearer. 


Besides admitting that age-old intuitions about 
language use may, after all, be correct, a meaning-based 
grammar such as Chafe's is a rich potential source of 
empirically testable hypotheses. Only such a formulation 
can hope to reflect the ‘internalized knowledge' people draw 
upon when they converse, and, at the same time, form the 
core of a viable theory of linguistic performance. The 
Chomskyan ‘revoluticn' has revealed the ultimate sterility 
of describing linguistic products apart from their 
producers, but it has also taught analysts to sharpen their 
thinking, and has provided them with better descriptive 
tools. Sooner or later, these tools will have to be applied 
to the facts of language use, and a more realistic theory of 
linguistic competence will be the result. It is hoped that 


the present work will find a place in it. 
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CHAPTER FIVE 


SUMMARY AND CONCLUSICNS 


The psycholcgical compiexity of sentences and its 
relation to generative-transformational grammar theory has 
been subjected to experimental testing for a number of 
years, with generally equivocal results. Critical 
examination of the relevant literature shows many past 
studies to have been theoretically, methodologically, and 
foundationally inadequate. A three-dimensional conjunctive 
view of sentential type-features proposed by Baker, 
Prideaux, §& Derwing ("BP&D', in press) led these authors to 
apply the conjunctive concept-formation paradigm to the 
assessment of the relative subjective prominence of those 
feature-dimensions. Their finding of systematic response- 
pattern differences between Mood (declarative Or 
interrogative) and Modality (affirmative or negative) 
features on the one hand, and Voice (active or passive 
focus) on the other, suggested that Ss respond to _ the 
meaning of a syntactic pattern, not the manifest pattern 


itself, and that the Voice alternatives are different in 
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kind from the other ‘features!®. 


An experiment was performed, in which the BP&D 
investigation was repeated, using aural rather than visual 
Stimulus-presentation, and a fixed number of trials, with 
more sophisticated Ss; these were subgrouped with respect to 
ee ce w ry omomee ss Oo X) 2 Ko2exke? factorial ‘design (partially 
repeated measures). A set of 128 sentences, systematically 
varied with respect to Voice, Mood, Modality, tense, and 
lexical content, was presented, in one of eight random 
orders, to each of 32 male and 32 female undergraduate “Ss. 
Their task was to infer, from differential correct/wrong 
reinforcement of yes/no judgments, a sentence-type 
Characterized by one of the eight possible combinations of 
Voice, Mood, and Modality features, and to respond ‘yes' to 
all and only such _ sentences. The other variations in 
sentence form were uncorrelated with these variables. Yes- 
response counts, as a function of randomly-assigned target- 
type and stimulus-sentence type, were analyzed as evidence 
of advertence tc sentence-types thought -@rightly vex 
wrongly - to have been target-type. The last trials in 
which sentences differing from target in Voice or Mood or 
Modality received a (wrong) yes-response were interpreted as 
indices of the relative perceptibility of these syntactic 


properties. 


An analysis of variance showed the bulk of yes- 


responses to have heen correct ones, to target-type 
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sentences (p < 0.01); next in predominance were those 
to Voice-opposites of target-type, that mean differing 
Significantly from all others ( p < 0.01). The proportions 
of yes-response as a function of target and type of error 
correlated highly with the corresponding values observed by 
BP&D (r = 0.90). ‘Last error trial' means were rather less 
systematic, due to failure on the part of 20 Ss to form a 
stable three-way concept of target-type by trial 128. 
Factor analysis of the individual S-performances outlined 
four main patterns, with most Ss exhibiting mainly ‘correct 
response! and "Voice error' behavior, and 20-odd ‘deviant' 


Ss ciassed as generally error-prone. 


A comparison of the median ‘trials-to-criterion' for 
this study with those of the BP&D high-school Ss and the 
undergraduates in a visual mode pilot study suggested that 
the aural task is, in general, more difficult. The 
resultant inability of 31% of the Ss to form a full concept 
within 128 trials underlined the advantage of a necessarily 
arbitrary criterion over a fixed number of trials. The 
feasibility of aural stimulation in such an experiment was 
nevertheless judged to have been demonstrated, and the BP&D 
conclusions given a broader base of support. Whereas 
negation and interrcegation, as components of sentential 
meaning, are relatively obvious and ‘marked', with tLrespect 
to affirmation and declaration, active and passive Voice 
('focus') per se are not as readily distinguished. toe cal 


thus justifiably be assumed that every sentence must 
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manifest one of the Mood and one of the Modality features; 
its Voice/focus, however, would seem to depend on 
extrasentential context factors, and is constrained by the 
transitivity of the main verb, in any case. While these 
conclusions are of potential utility to a performance- 
oriented theory of linguistic competence, they would seem to 
carry little import for current formal theories of language 
description, which exclude empirical variables and 


extrasentential context from consideration. 
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APPENDIX A 





The structures given are the simplified feature- 
matrices underlying the actual NPs used, as they might 
appear in a surface-structure Phrase-marker. The numbers 
given with the instances refer to the content-set(s) in 
which they appear. 





NPs occurring NPs occurring 
Type Surface Structure -__as_ Agent (NP1)_ __as Object (NP2) 
jae (+N j Bill (03) John (03) 
ESERON Mary (07) 
{ +PROPER ] Paul (12) 
Susan (16) 
Tbe REN ] thieves (04) snowbalis (06) 
PoPRONS) } £2] mice (11) 
[ +COMMON ] dogs (15) 
{ +PLURAL ] 
2a< PtART )) [tN ] thes poy, (01, 13) the girl (01) 
[+DEF] [-PRON Jj the teacher (08) the doctor (09) 
{-DEM} [ +COMMON ] the ceremony (10) 
{ The] [-PLURAL] the cheese (11) 
the car (16) 
ACS Sail UE }] a hunter (02) an assignment (5) 
GoUEF S|) Pe PROK ] a clergyman (10) 
{-DEM ]jf[{+PLURAL] a plumber (14) 
{a/many ] [+COMMON] many children (06) 
2¢. [ART JERt ] this student (05) that grizzly (02) 
[+DEF if eur ] 
[ +DEM ] [ +CCMMON j those papers (08) 
{+PLURAL] (+PLURAL] . 
2d. [+N thas J our neighbors (9) our house (04) 
{[+PRON |] near J our guests (12) 
[+POSS J] [{+CCMMON] my guitar (13) 
[+PLURAL] [+PLURAL ] our drain (14) 
his cat (15) 
3. ([+ARTI[+ADI [+N ] 
P=DEF if J{-PRON ] a chocolate cake 
{ -DEM ]{ choc- ][ -PLURAL] (07) 
{ a j{olatej[ cake J 
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APPENDIX B 


present-progressive 


perfect 


ee ee we qe ee ee 


JADE 


PA 


Bx 


ZADN 


PE 
FU 
PA 


ER 


PE 
PA 
PR 


FU 


PE 
PA 
PR 


FU 


PA 
PR 
FU 


Py; 


3AIF 


PA 
PE 
PR 


FU 


PA 
PR 
FU 


PE 


PA 
PR 
FU 


PE 


PR 
FU 
PE 


PA 


SAIN 


EG 
PR 
PE 


PA 


FU 
PE 
PA 


PR 


FU 
PE 
PA 


PR 


PE 
PA 
PR 


FU 


past-progressive 


futu 


S5PDF 


FU 
PR 
PE 


PA 


FU 
PE 
PA 


PR 


FU 
PE 
PA 


PR 


PE 
PA 
PR 


FU 
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APPENDIX C 


_ The_Stimulus-sentences, in Basic Presentation Order 


These 
Prideaux, 
University 


Gary D. 
Dept., 
displayed 


devised for the Reid experiment, 


The 
The first sentence presented to any S was the initial 
one of the 16-biock in which the 
target-type 
points for the eight target-conditions 


each. 


presented 


until every sentence had been 
presentation 


—— ——— es 


sentences were composed by Drs. Wm. J. Baker, 
and Bruce L. Derwing, of the Linguistics 

of Alberta, in January, 1971. They are 
here in the basic randomized presentation-order 
in blocks of 8 and 16. 


sentences were presented in cyclic fashion, once 


first occurrence, of) this 
the fourth sentence. The entry- 
are labeled '‘'TcC1', 
.TCo. s After entry, the sentences were 
in numerical order, number 1 following number 128, 
presented once. The eight 
were re-recorded from the master tape, 


is, by design, 


orders 


for use in the experiment. 


Each sentence is 


uniquely coded. THEFEScest ) Lour 


characters of the code specify syntactic type, e.q., ‘4AIN', 


which 


gndicates a 
Negative). 


type 4 sentence (Active Interrogative 
The last two characters specify lexical content- 


set, @.g., '08', which indicates content-set 8, "the teacher 
s4se-e0grade sto 0he those papers", The 6th and 7th 
characters specify tense, e.g., ‘PR', which indicates a 


sentence in present-progressive tense. 


4AIN/PRO8 
S5PDF/FU09 
8PIN/PA12 
1ADF/FU13 
7PIF/PA03 
6PDN/PEO2 
2ADN/PR14 
3AIF/PE15 


4AIN/FU16 
7PIF/PR11 
8PIN/PEOY 
1ADF/PRO5 
3AIF/FUO07 
6PDN/PR10 
SPDF/FU01 
2ADN/PA06 


ISNT THE TEACHER GRADING THOSE PAPERS? 

THE DOCTOR WILL BE PHONED BY OUR NEIGHBOURS. 
WEREN'T OUR GUESTS BEING ENTERTAINED BY PAUL? 
THE BOY WILL PLAY MY GUITAR. 

WAS JOHN BEING BLAMED BY BILL? 

THAT GRIZZLY HASN'T BEEN TRACKED BY A HUNTER. 
A PLUMBER ISN'T FIXING OUR DRAIN. 

HAVE DOGS CHASED HIS CAT? 


eee, 


WON'T SUSAN DRIVE THE CAR? 

PSE THELGHEESESBECNGH EATEN BYOMICE? 

HASN'T OUR HOUSE BEEN BROKEN INTO BY THIEVES? 
THIS STUDENT IS READING AN ASSIGNMENT. 

WILL MARY BAKE A CHOCOLATE CAKE? 

THE CEREMONY ISN'T BEING PERFORMED BY A CLERGYMAN. 
THE GIRL WiLL BE HELPED BY THE BOY. 

MANY CHILDREN WEREN'T THROWING SNOWBALLS. 
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3ALF/FU14 
6PDN/PAO1 
7PIF/FU02 
2ADN/PA13 
4AIN/PAOT 
1ADF/PA12 
8PIN/FU03 
S5PDF/FU16 


4AIN/PR15 
1ADF/PEOY 
3AIF/PRO6 
8PIN/PE11 
6PDN/PA09 
2ADN/PEOS 
7PIF/PA10 
5PDF/PRO8 


2ADN/PR11 
7PIF/PE16 
6PDN/FUOT 
3AILF/FUO4 
1ADF/FU10 
SPDF/PEO6 
4WAIN/PE13 
8PIN/PROO 


2ADN/PA03 
3AILF/PE12 
6PDN/PE15 
1ADF/PA02 
7PIF/FU08 
8PIN/PRO1 
5PDF/PA14 
4AIN/FUOS 


1ADF/PROQ 
8PIN/PA08 
SPDF/FU05 
GAIN/PAOY 
6PDN/PROG 
3A1LF/FU11 
2ADN/PA10 
7PIF/FU15 


8PIN/PR16 
SPDF/PE13 
7PIF/PRO7 
1ADF/PRO1 
2ADN/FU02 
6PDN/FU14 
3AIF/PRO3 
WAIN/PR12 
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WILL A PLUMBER FIX OUR DRAIN? 

THE GIRL WASN'T BEING HELPED BY THE BOY. 
WILL THAT GRIZZLY BE TRACKED BY A HUNTER? 
THE BOY WASN'T PLAYING MY GUITAR. 

WASN'T MARY BAKING A CHOCOLATE CAKE? 

PAUL WAS ENTERTAINING OUR GUESTS. 

WON'T JOHN BE BLAMED BY BILL? 

THE CAR WILL BE DRIVEN BY SUSAN. 


[TCc2] 


AREN'T DOGS CHASING HIS CAT? 

THIEVES HAVE BROKEN INTO OUR HOUSE. 

ARE MANY CHILDREN THROWING SNOWBALLS? 

HASN'T THE CHEESE BEEN EATEN BY MICE? 

THE DOCTOR WASN'T BEING PHONED BY OUR NEIGHBOURS. 
THIS STUDENT HASN'T READ AN ASSIGNMENT. 

WAS THE CEREMONY BEING PERFORMED BY A CLERGYMAN? 
THOSE PAPERS ARE BEING GRADED BY THE TEACHER. 


MICE AREN'T EATING THE CHEESE. 

HAS THE CAR BEEN DRIVEN BY SUSAN? 

A CHOCOLATE CAKE WON'T BE BAKED BY MARY. 
WILL THIEVES BREAK INTO OUR HOUSE? 

A CLERGYMAN WILL PERFORM THE CEREMONY. 
SNOWBALLS HAVE BEEN THROWN BY MANY CHILDREN. 
HASN'T. THE BOY PLAYED MY GUITAR? 

ISN'T THE DOCTOR BEING PHONED BY OUR NEIGHBOURS? 


[Tc3] 


BILL WASN'T BLAMING JOHN. 

HAS PAUL ENTERTAINED OUR GUESTS? 

HIS CAT HASN'T BEEN CHASED BY DOGS. 

A HUNTER WAS TRACKING THAT GRIZZLY. 

WILL THOSE PAPERS BE GRADED BY THE TEACHER? 
ISN'T THE GIRL BEING HELPED BY THE BOY? 

OUR DRAIN WAS BEING FIXED BY A PLUMBER. 
WON'T THIS STUDENT READ AN ASSIGNMENT? 


OUR NEIGHBOURS ARE PHONING THE DOCTOR, [TC4 ] 
WEREN'T THOSE PAPERS BEING GRADED BY THE TEACHER? 
AN ASSIGNMENT WILL BE READ BY THiS STUDENT. 
WEREN'T THIEVES BREAKING INTO OUR HOUSE? 

SNOWBALLS AREN'T BEING THROWN BY MANY CHILDREN. 
WILL MICE EAT THE CHEESE? 

A CLERGYMAN WASN'T PERFORMING THE CEREMONY. 

WILL HiS CAT BE CHASED BY: DOGS? 


ISN'T THE CAR BEING DRIVEN BY SUSAN? 

MY GUITAR HAS BEEN PLAYED BY THE BOY. 

IS A CHOCOLATE CAKE BEING BAKED BY MARY? 
THESBOY LS HELPING THE ®GERL. 

A HUNTER WON'T TRACK THAT GRIZZLY. 

CUR DRAIN WON'T BE FIXED BY A PLUMBER. 
IS BILL BLAMING JOHN? 

ISN'T PAUL ENTERTAINING OUR GUESTS? 
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HASNGL COUR "DRAIN BEEN FIXED BY A PLUMBER? 
COGS WERE CHASING HIS CAT. 

ISN'T A HUNTER TRACKING THAT GRIZZLY? 

THE CHEESE WAS BEING EATEN BY MICE. 

HAS AN ASSIGNMENT BEEN READ BY THIS STUDENT? 
CUR HOUSE WON'T BE BROKEN INTO BY THIEVES. 
THE TEACHER WON'T GRADE THOSE PAPERS. 

WERE OUR NEIGHBOURS PHONING THE DOCTOR? 


(Tc5] 


HASN'T A CLERGYMAN PERFORMED THE CEREMONY? 
OUR GUESTS HAVEN'T BEEN ENTERTAINED BY PAUL. 
JOHN HAS BEEN BLAMED BY BILL. 
WAS THE BOY HELPING THE GIRL? 
WAS MY GUITAR BEING PLAYED BY 
SUSAN HASN'T DRIVEN THE CAR. 
MARY HAS BAKED A CHOCOLATE CAKE. 

WON'T SNOWBALLS BE THROWN BY MANY CHILDREN? 


RH EeBOY 2 


WILL OUR GUESTS BE ENTERTAINED BY PAUL? 
MARY ISN'T BAKING A CHOCOLATE CAKE. 

HAS THE TEACHER GRADED THOSE PAPERS? 

THE CHEESE WON'T BE EATEN BY MICE. 

A PLUMBER HAS FIXED OUR DRAIN. 

THAT GRIZZLY IS BEING TRACKED BY A HUNTER. 
WON'T THE BOY HELP THE GIRL? 

WON'T MY GUITAR BE PLAYED BY THE BOY? 


fTC6] 


MANY CHILDREN WILL THROW SNOWBALLS. 

WAS SUSAN DRIVING THE CAR? 

THE CEREMONY HAS BEEN PERFORMED BY A CLERGYMAN. 
DOGS WON'T CHASE HIS CAT. 

JOHN ISN'T BEING BLAMED BY BILL. 

ISN'T AN ASSIGNMENT BEING READ BY THIS STUDENT? 
WON'T OUR NEIGHBOURS PHONE THE DOCTOR? 

IS OUR HOUSE BEING BROKEN INTO BY THIEVES? 


MY GUITAR ISN'T BEING PLAYED BY THE BOY. 
HAS A HUNTER TRACKED THAT GRIZZLY? 

THE BOY HASN'T HELPED THE GIRL. 

IS OUR DRAIN BEING FIXED BY A PLUMBER? 
OUR GUESTS ARE BEING ENTERTAINED BY PAUL. 
THE TEACHER WAS GRADING THOSE PAPERS. 
WASN'T HIS CAT BEING CHASED BY DOGS? 
HASN'T BILL BLAMED JOHN? 


row 


SUSAN IS DRIVING THE CAR. 

OUR HOUSE WAS BEING BROKEN INTO BY THIEVES. 

IS A CLERGYMAN PERFORMING THE CEREMONY? 

HASN'T A CHOCOLATE CAKE BEEN BAKED BY MARY? 

OUR NEIGHBOURS HAVEN'T PHONED THE DOCTOR. 

WERE SNOWBALLS BEING THROWN BY MANY CHILDREN? 
WEREN'T MICE EATING THE CHEESE? 

AN ASSIGNMENT WASN'T BEING READ BY THIS STUDENT. 


no : , Dae 










































Pa a 
cee 8 8 A YH Tak AI irs has bares. 
Th? 2ie- > eee. Sees coe Ss 
i rT owhs om i *% nk ThRE <2 a a hs 
40h ON SA RO Ne RS 
Y = Ths Citi eTa, ca ee Zee uA eau Se 
| iii VevGagiae RE Bevor ni 
JAS T eOP RAAOAST SAE 8 OUE\ HG 
On? BRIS -AvO sca" e0ntY rTAE 
Sw tBasD A fD' wean: scene 
MERAY VRAins 7G ——- 
it tt Waae An’ aBOE, coRa\saae 
lrg eek TOR Suv a4w TOAS\ ETA 
Khe UA TERS Fe SAW ERAGNTTST 
F “24H Haate STAINES | 
i \ Deng San Yuan VOSR\Taet | 
jo QTARWORS Tt noF ili 
APP AYO JILIN SPUI\EEST © 
i tade 2¢ket Taam TOsINeGAE 
HORS TS ead Bue \GLAE 
‘ $C Bat ti r Fre i HaIS = 
Ai THC eUls A AAI Rar 
t VASEIRE TAuT Sogqdyadcie | 
SXure "OH gar rtiow fopaynrae 
ge) Gey TU Ye tT WOW EFOWMIIS 
y 7 
[aidteo Ywas JOog\ TORE 
' 7 Bat 28 éTAIN TLAE 
Lan if iii EROKG > ast pia a2 
5% BALD TWOP BOOT SRORNETES 
4 @ 7 iid Wedet “TOL CORS\HCTa © 
isGe RA Peat 2029 ese 
a .- cuvpeaoeae ® W280 trov OUT\aLAS 
; ie PTL GROOT WO SE HOREQMTET « 


EteBncia 
SOSSy7 ThE 
f OPEN WUAS 
ATS3\ T29T 


2°24 B24TTS Y8 
iat @RERUH A Dad 
io oe ¥o@ HT 
af i rr an Lad Mis a =i 
: Pe? a ee | Y 7-0 ei Lo aA vmpez fo HUG ff H’ 1ViGF 
= oT. el aaa : ani 4 AMD. =e. e uur BA PAINT ~ ae 

-su7 wEoe it - . au 20AGN] 
eHHOL — ; tha Sean EDR 


- jaz. Shee q Macue Brags 
. Eaves ue ‘Se Phd, VARA od. 
‘$a oT a “Le Mints vil > 
ies <9 - ‘ aoe ci a3 y , 


to is 

























ot us aif b 
:y cei Fe a 
Wi sTA ¥ 






SPDF/PAO7 
4GAIN/PA14 
1ADF/FU03 
8PIN/FU10 
7PLF/PEO9 
6PDN/PEOS 
3AIF/PA0S 
2ADN/FU12 


4“ATN/PEO6 
6PDN/PA16 
8PIN/PAO02 
5PDF/PR15 
7PIF/PEO1 
2ADN/PROY 
3AIF/PR13 
1ADF/PE11 


102 


A CHOCOLATE CAKE WAS BEING BAKED BY MARY. Pleo] 
WASN'T A PLUMBER FIXING OUR DRAIN? 

BILL WILL BLAME JOHN. 

WON'T THE CEREMONY BE PERFORMED BY A CLERGYMAN? 
HAS THE DOCTOR BEEN PHONED BY OUR NEIGHBOURS? 
THOSE PAPERS HAVEN'T BEEN GRADED BY THE TEACHER. 
WAS THiS STUDENT READING AN ASSIGNMENT? 

FAUL WON'T ENTERTAIN OUR GUESTS. 


HAVEN'T MANY CHILDREN THROWN SNOWBALLS? 

THE CAR WASN'T BEING DRIVEN BY SUSAN. 

WASN'T THAT GRIZZLY BEING TRACKED BY A HUNTER? 
HIS CAT IS BEING CHASED BY DOGS. 

HAS THE GIRL BEEN HELPED BY THE BOY? 

THIEVES AREN'T BREAKING INTO OUR HOUSE. 

IS THE BOY PLAYING MY GUITAR? 

MICE HAVE EATEN THE CHEESE. 
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APPENDIX D 
instructions to Subjects 
"Thank you for volunteering your help. 


The purpose of this experiment is to study how people 
perceive similarities and differences among English 
sentences. You will hear 128 different sentences, in random 
order. No two of these sentences will be exactly the same, 
but many of them wiil be similar to each other in some way. 
Those sentences which are Similar can be thought of as being 
of the same type, even though they are not identical to each 
other. Although you will hear many different sentences, 
there will be only a few different types of them; we will 
Want you to concentrate on one type of sentence. 


Sentences can resemble each other in many different 
ways. For example, a group of sentences could be all about 
the same tepic, such as the following: 

Jim is washing the dishes. 

Have the dishes been washed by Jim? 
The dishes weren't being washed by Jin. 
Won't Jim wash the dishes? 


OL, a group of sentences could be all active 
affirmative statements, about different topics, such as 
these: 

Jim is washing the dishes. 
The boys were eating the appies. 
My sister will type your essay. 


The following examples are similar because they are 
all guestions : 
Is Jim washing the dishes? 
Will the apples be eaten by the boys? 
Hasn't my Sister typed your essay? 


These sentences could be grouped together because 
they are all passive : 
The dishes weren't being washed by Jim. 
Will the apples be eaten by the boys? 
Your essay has been typed by my sister. 


The following sentences can go together because they 
are all declarative, negative, and passive : 
The dishes weren't being washed by Jin. 
The apples haven't been eaten by the boys. 
Your essay won't be typed by my sister. 


These sentences, on the other hand, are all active, 
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affirmative guestions : 
Willi Jim wash the dishes? 
Have the boys eaten the apples? 
Is my sister typing your essay? 


These next example sentences could be put together 
Giumeas washingstheldaishés?. © cto.°atime. 
Weren't the boys eating the apples? 

Was my Sister typing your essay? 


ANGSSoton ths, .%% If you have any questions at this 
point, please ask the experimenter. Press the starting- 
Switch when you are ready to go on. 


In the experiment which follows, you will hear the 
128 different sentences one at atime, in random order. 
They can be grouped in many different ways, as we have 
demonstrated to you; but there is one particular grouping 
which we want you to try to discover, by trial and error. 
After each sentence has been presented, say ‘yest or ‘not: 
say ‘yes! if you think the sentence belongs to the target- 
group; say ‘not if you think it does not, or if you don't 
know. Each time you respond, the experimenter will tell you 
whether you were correct Or wrong. After several 
presentations, you should have some idea of which kind of 
sentence is in the target-group, and which kinds are not. 
Once you have figured out what kind of sentence is in the 
target-group, you will be able to recognize a_ target- 
sentence whenever you hear one, and respond correctly to 
every presentation thereafter. 


During the first few presentations, you will of 
course have no idea of what kind of sentence to say ‘yes! 
to; therefore, say 'no' to the first few sentences. As long 
as the experimenter tells you that ‘'no' is correct, that 
means you are rejecting non-target sentences correctly. 
But, when the experimenter says that 'no' is wrong, try to 
figure out what kind of sentence you just heard, because it 
will be the first of your target-sentences. After that, say 
"yes' or 'no* as you see fit; eventually you will figure 
out, by trial and error, what kind of sentence to say ‘yes! 
to, and you will say ‘no to all other’ kinds. After each 
sentence, the tape-player will step, so that you may 
respond; whenever you are ready for the next sentence, press 
the starting-switch firmly. 


Do not try to memorize any sentences. There are 128 
of them in all, and they are rather complex. Instead, try 
to discover a grouping-system based on sentence properties, 
and keep these in mind, rather than any specific sentences. 


If there is anything you do not understand, please 
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ask the experimenter now; press the starting-switch when you 
are ready to go on. 


The experiment will now begin. After each sentence 
has been presented say ‘yes' if you think it is one of the 
target-sentences; say ‘no' if you think it is not, or if you 
don't know, such as in the first few presentations. After 
you have responded, press the starting-switch whenever you 
are ready for the next sentence." 


(Total reading time, as recorded: 6 min., 45 sec.) 
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APPENDIX E 





| Complete Analysis of Variance: Yes-Responses 
as a Function of Sex, Target-feature, and Error-type 


eee OUL CCE: = —SSq_ df _MSq_ Pod hat 
Sex (S) S955 1 82955 Shp fat les, 
Target-features (Tgts): 
Voice (V) OP5605 1 0.564 0.230 
Mood (U) Gar oa 1 G./99 Poet RIES 
Modality (0) 1.221 1 Vee] 0.498 
Vf oS Uap 0.861 1 0.861 0.351 
V xX O PN PAE 1 Fae AN | 0.867 
Ue 0 1.033 1 1.033 0.421 
Vex Ux? Oo O315a8 1 0.158 0.065 
Sex X Tgts: 
SU keaN 1.643 1 1.643 0.67 
Se ee 1.033 1 129033 0.421 
S770 0.018 1 0.018 0.007 
ue ee Vek aL Wa7-0 1 15.470 6.308* 
Sex Vi xO 0.018 1 0.018 0.007 
SX U xX O 0.049 1 0.049 0502 
Deen Vee SRO 1.643 1 1.643 0.67 
ss(Sex X Tgts) Ve O17 48 2.452 
Error-types (E) 4913.543 L ON 3D 156. 687** 
Sex X E 51.465 | T2352 1.641 
EGtsex aE. 
ViXeE 43.543 7 6.220 1.389 
U xX E 10.684 7 Lig PAs 0.341 
Cex er 30.199 7 4.314 0.963 
Vi 5X). 0.-X (EF S02 o2 7 12258690 2.87] 7** 
Nake Oe Xe 5.404 Vl Deu iee 0.172 
UBA2 Oe XE SO. 5 7 Oa 3 enhanc 
VeceUe ne Oey F Soa it 7 14.187 3.16 7** 
Sex  Xergus xX Hs 
SPAa Ue cae 37.389 i 5.341 T2192 
Sea Uexe Ee 105.998 7 15.143 3.380** 
Sake Ome kar 5.951 7 0.850 0.19 
Saxe, Vie UP Xk ae 6.373 7 0.910 0.203 
Sex Vio SeGe Xe i 32.264 7 4.609 1.029 
Suk UX, 8 Clee 20.482 7 22926 0.653 
Sake VOx USS Oe xa lone 2 7 1.903 0.425 
ws (SExs xX eg ts) ek, & 15053228 HENS) 4.48 


mors — IAG kk p < 0.01 
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